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(54) INFORMATION PROCESSING SYSTEM 
(57) Abstract: 

PROBLEM TO BE SOLVED : To provide a superior information processing system 
which is a type having a power management function for reducing the power 
consumption by adequately lowering or stopping the operating frequency of a CPU. 
SOLUTION: The CPU has a normal mode, a power saving mode which is lower in power 
consumption than the normal mode, and a stop mode where the operation is completely 
stopped. Then the system has >1 peripheral equipment and a bus for communicating 
with the CPU and further has a communication port which is physically connected to 
other independent equipments and transfers data and a bus cycle detecting means 



which monitors bus cycles on the bus. In response to the detection of a bus cycle for 
assessing the communication port, a state decision means determines the operation 
mode of the CPU. Once the sate decision means determines the power-saving mode, a 
control signal for placing the CPU in the power-saving mode is sent to the CPU. Further, 
a control signal for stopping the CPU is sent once the stop mode is determined. 
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CLAIMS 
[Claim(s)] 

[Claim 1] (a) CPU with each mode of operation of the normal mode, the 
power-saving mode with power consumption lower than the normal mode, and 
the stop mode that stopped actuation completely, (b) One or more peripheral 
devices and (c) The bus for communicating between said CPUs and said 
peripheral devices, (d) others — with the communication link port for connecting 
with the independent device physically and performing data transfer (e) The bus 
cycle detection means for carrying out the monitor of the bus cycle on said bus, 
(f) It answers having detected the bus cycle for accessing said communication 
link port. The condition judging means for determining the mode of operation of 
said CPU, and (g) A signal generation means to send a control signal for said 
condition judging means to make said CPU the power-saving mode according to 



having determined the purport which is the power-saving mode to said CPU, (h) 
Information processing system characterized by including the CPU actuation 
means for stopping for stopping actuation of said CPU completely according to 
having determined the purport said whose condition judging means is stop mode 
[claim 2] Said condition judging means is information processing system [claim 
3] according to claim 1 which answers that the bus cycle which accesses the 
dataport for said communication link port did not occur beyond the 1st 
predetermined time under the normal mode, and is characterized by determining 
the purport which is the power-saving mode. Said condition judging means is 
information processing system [claim 4] according to claim 1 which answers that 
the bus cycle which performs a setup or discharge of a control value for the data 
transfer through said communication link port under the power-saving mode did 
not occur beyond the 2nd predetermined time, and is characterized by 
determining the purport which is stop mode. Said condition judging means is 
information processing system [claim 5] according to claim 1 which answers that 
the bus cycle which accesses the dataport for said communication link port 
occurred under the power-saving mode, and is characterized by determining the 
purport which is the normal mode. Said condition judging means is information 



processing system [claim 6] according to claim 1 which answers that the bus 
cycle which performs a setup or discharge of a control value for the data transfer 
through said communication link port under stop mode occurred, and is 
characterized by determining the purport which is the power-saving mode, (a) 
CPU with each mode of operation of the normal mode, the power-saving mode 
with power consumption lower than the normal mode, and the stop mode that 
stopped actuation completely, (b) One or more peripheral devices and (c) The 
bus for communicating between said CPUs and said peripheral devices, (d) 
others - with the communication link port for connecting with the independent 
device physically and performing data transfer (e) The CPU monitor means for 
carrying out the monitor of the operating state of said CPU, (f) The bus cycle 
detection means for carrying out the monitor of the bus cycle on said bus, (g) It 
answers having detected the bus cycle for accessing said communication link 
port. The condition judging means for determining whether it is possible to carry 
out mode transition of said CPU to any of the power-saving mode or stop mode, 
(h) The signal generation means for sending the control signal for making said 
CPU into the power-saving mode to said CPU, (i) The CPU actuation means for 
stopping for making said CPU into stop mode, (j) Information processing system 



characterized by including the power-saving control means to which activation of 
either said signal generation means or said CPU actuation means for stopping is 
carried out according to the both sides of the monitor result by said CPU monitor 
means, and the judgment result by said condition judging means [claim 7] Said 
condition judging means is information processing system [claim 8] according to 
claim 6 characterized by for the bus cycle which accesses the dataport for said 
communication link port answering having not generated beyond the 1st 
predetermined time, and determining the purport in which the transition to the 
power-saving mode is possible under the normal mode. Said condition judging 
means is information processing system [claim 9] according to claim 6 
characterized by for the bus cycle which performs a setup or discharge of a 
control value for the data transfer through said communication link port 
answering having not generated beyond the 2nd predetermined time, and 
determining the purport in which the transition to stop mode is possible under the 
power-saving mode. Said condition judging means is information processing 
system [claim 10] according to claim 6 characterized by determining the purport 
which should answer that the bus cycle which accesses the dataport for said 
communication link port occurred, should forbid the power-saving mode, and 



should return to the normal mode under the power-saving mode. Said condition 
judging means is information processing system [claim 1 1] according to claim 6 
characterized by determining the purport which should answer that the bus cycle 
which performs a setup or discharge of a control value for the data transfer 
through said communication link port occurred, should forbid stop mode, and 
should return to the power-saving mode under stop mode. It is the information 
processing system [claim 12] according to claim 6 or 7 which said CPU answers 
having detected that said CPU monitor means was an idle state at the period 
when said condition judging means has permitted the transition to the 
power-saving mode, and is characterized by said power-saving control means 
carrying out activation of said signal generation means. It is the information 
processing system [claim 13] according to claim 6 or 8 which said CPU answers 
having detected that said CPU monitor means was an idle state at the period 
when said condition judging means has permitted the transition to stop mode, 
and is characterized by said power-saving control means carrying out activation 
of said CPU actuation means for stopping. It is the information processing 
system [claim 14] according to claim 6 or 9 characterized by said power-saving 
control means not carrying out activation of said signal generation means even if 



the period when said condition judging means has forbidden the transition to the 
power-saving mode detects that said CPU monitor means is [ said CPU ] an idle 
state. Said condition judging means is transition to stop mode. It is the 
information processing system [claim 15] according to claim 6 or 10 
characterized by said power-saving control means not carrying out activation of 
said said CPU actuation means for stopping even if the forbidden period detects 
that said CPU monitor means is [ said CPU ] an idle state. Said communication 
link port is information processing system [claim 16] given in either claim 2 
characterized by being a serial port and said bus cycle detection means 
detecting the bus cycle which accesses I/O Port 3F8h street (COM1), 2F8h 
street (COM2), three E8h street (COM3), or two E8h street (COM4) as a 
dataport for serial transmission, or claim 4. Said communication link port is 
information processing system [claim 17] given in either claim 2 characterized by 
being a parallel port and said bus cycle detection means detecting the bus cycle 
which accesses an I/O Port 3BCh address (LPT1), 378h street (LPT2), or 278h 
street (LPT3) as a dataport for parallel transmission, or claim 4. Said bus cycle 
detection means as a bus cycle which said communication link port is a serial 
port, and performs a setup or discharge of a control value for serial transmission 



I/O Port 3F9h street thru/or 3FFh addresses (COM1), 2F9h street thru/or 2FFh 
addresses (COM2), three E9h street, or 3EFh addresses (COM3), Information 
processing system given in either claim 3 characterized by detecting the access 
cycle of either 2F9h street thru/or 2EFh addresses (COM4), or claim 5 [claim 18] 
It is information processing system [claim 19] given in either claim 3 
characterized by for said communication link port being a parallel port, and said 
bus cycle detection means detecting the access cycle of either an I/O Port 3BDh 
address thru/or 3BFh addresses (LPT1), 379h street or 37Fh addresses (LPT2), 
279h street or 27Fh addresses (LPT3) as a bus cycle which performs a setup or 
discharge of a control value for parallel transmission, or claim 5. Said 
communication link port is information processing system [claim 20] given in 
either claim 7 characterized by being a serial port and said bus cycle detection 
means detecting the bus cycle which accesses I/O Port 3F8h street (COM1), 
2F8h street (COM2), three E8h street (COM3), or two E8h street (COM4) as a 
dataport for serial transmission, or claim 9. Said communication link port is 
information processing system [claim 21] given in either claim 7 characterized by 
being a parallel port and said bus cycle detection means detecting the bus cycle 
which accesses an I/O Port 3BCh address (LPT1), 378h street (LPT2), or 278h 



street (LPT3) as a dataport for parallel transmission, or claim 9. Said bus cycle 
detection means as a bus cycle which said communication link port is a serial 
port, and performs a setup or discharge of a control value for serial transmission 
I/O Port 3F9h street thru/or 3FFh addresses (COM1), 2F9h street thru/or 2FFh 
addresses (COM2), three E9h street, or 3EFh addresses (COM3), Information 
processing system given in either claim 8 characterized by detecting the access 
cycle of either 2F9h street thru/or 2EFh addresses (COM4), or claim 10 [claim 
22] It is information processing system given in either claim 8 characterized by 
for said communication link port being a parallel port, and said bus cycle 
detection means detecting the access cycle of either an I/O Port 3BDh address 
thru/or 3BFh addresses (LPT1), 379h street or 37Fh addresses (LPT2), 279h 
street or 27Fh addresses (LPT3) as a bus cycle which performs a setup or 
discharge of a control value for parallel transmission, or claim 10. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to information processing system 
including a personal computer (PC), and relates to the information processing 
system of the type which has the energy saving function whose power is saved 
by falling or stopping suitably the clock frequency of the processor (the so-called 
CPU:Central Processing Unit) which bears the nucleus of data processing in a 
system especially. Furthermore, this invention relates to the information 



processing system with which **** also falls or stops the clock frequency of CPU, 
and attains power-saving in the period (or under starting of communication link 
application) which is communicating with the device by which others became 
independent in detail, filling a demand of both sides called maintenance of the 
power-saving effectiveness and a system. 
[0002] 

[Description of the Prior Art] In connection with the technological innovation of 
these days, various personal computers (henceforth "PC" or a "system"), such 
as a desktop mold and a notebook mold, are developed and marketed. Among 
these, the computer of a notebook mold ponders pocket-and portability-use on 
the outdoors, and is designed and manufactured small and lightweight. 
[0003] The power management of a personal computer: One description of the 
notebook mold PC is a point which is the "dc-battery drive mold" which can be 
driven also with the built-in dc-battery. This is because facilities were given to 
use in the location which a source power supply does not reach. Generally the 
dc-battery which Notebook PC contains has taken the gestalt of the "battery 
pack" which connects and comes [ package ]-izing [ the battery cell (it is also 
called a "rechargeable battery") of charge types, such as nickel-Cd, NiMH, and 



Li-Ion, ]. [ two or more ] Although such a battery pack is reusable with charge, 
the charge capacity per time is converted into the operation time amount of a 
system, and is only about at most 2-3 hours. For this reason, the various 
creativity for power saving is put in order to lengthen the persistence time of a 
dc-battery. The point which has introduced the energy saving function positively 
can also be said to be one of the descriptions of Notebook PC. 
[0004] Moreover, recently, the demand of power-saving has been increasing 
from an ecology-viewpoint also to the desktop mold PC which can supply electric 
power to an inexhaustible supply by the source power supply. U.S. 
Environmental Protection Agency (EPA) is requiring that the self-imposed 
control called "Energy Star Computer Program" is announced and power saving 
in a waiting state of operation will become below fixed criteria (drive power is 
30% or less at the time of less than [ 30W ] or CPU full operation) in June, 1993. 
For this reason, each computer maker has come to further research and 
development of the product which met this regulation proposal competitively. For 
example, IBM Japan Corp. has already marketed the desktop mold PC equipped 
with the energy saving function (for example, PS / 55E (common-name 
"GreenPC"), PC 750, Aptiva ("Aptiva" is trademark of U.S. IBM) series, etc.). 



[0005] Knot electrification of PC is realized by reducing the drive power of each 
electrical circuit for example, in a system itself. Moreover, it realizes also by 
saying that it responds to the fall of operating state (activity), and the electric 
power supply to each electrical circuit in a system (or peripheral device) is fallen 
or intercepted suitably. The thing of an energy saving function like the latter may 
be especially called "a power management (Power Management)." 
[0006] As a gestalt of the power management of PC, "LCD OFF", "HDD OFF", 
etc. of intercepting the electric power supply of the devices which occupy a big 
wait will be mentioned to the total power consumption of a system like LCD 
(liquid crystal display display) and its back light, or the rotary motor of a hard disk 
drive (HDD). Moreover, as other examples, after saving a fall or "the CPU slow 
clock / stop clock" which carries out a drop dead halt, and data required for a 
task restart (resume) to main memory for the clock frequency of CPU (Central 
Processing Unit), "the suspension (Suspend) etc." etc. which stops the electric 
supply to almost all electrical circuits other than main memory will be mentioned. 
[0007] The power-management function of CPU: A CPU chip is a unit which 
makes the nucleus of data processing in computer system as everyone knows. 
Recently, the clock frequency of CPU is increasingly accelerated with 



improvement in semi-conductor manufacturing technologies, such as 
contraction-izing of wiring width of face. For example, the CPU chip which can 
be driven with the clock frequency exceeding 100MHz like "Pentium" which U.S. 
Intel markets, and "PowerPC" ("PowerPC" is the trademark of U.S. IBM) which 
U.S. IBM, U.S. Motorola, and the U.S. Apple company developed jointly has also 
appeared in a world. The clock frequency and the engine performance of CPU 
have a close relation. It is because calculation speed will rise so much if 
actuation of CPU accelerates. High-speed CPU demonstrates the outstanding 
power in large-scale application, graphics operation, etc. especially. 
[0008] On the other hand, improvement in the speed of CPU is accompanied by 
some evils. One of the evils is increase of the power consumption of CPU, and 
the problem of generation of heat. It is because power consumption and calorific 
value also increase to per unit time amount according to increase of the amount 
of currents which passes a transistor gate (namely, resistor). The power 
consumption of CPU is said for a theory top to be in direct proportion to clock 
frequency, and the rate of occupying to current and the total power consumption 
of a system is reaching extent which cannot be disregarded. 
[0009] It can be said that the power management function of CPUs, such as 



above-mentioned "CPU slow clock / stop clock", was produced paying attention 
to such a situation, a "slow clock" and a "stop clock" — CPU — a waiting state 
(namely, idle state.) of operation For example, when the key / mouse input from 
a user are judged to be in a condition without beyond predetermined time, power 
consumption is reduced for the clock frequency by a fall or the thing done for a 
drop dead halt (the performance of CPU will be reduced if it puts in another way). 
However, it could not be overemphasized that the performance of CPU can be 
dropped only to extent which degrades neither the turnaround time (namely, 
duration from a demand to acknowledge) nor a throughput (workload per unit 
time amount). Hereafter, each function of the "slow clock" of CPU and a "stop 
clock" is explained. 

[0010] Slow clock: The slow clock function of CPU is realizable by switching the 
frequency of the input-clock signal from an oscillator externally. Or it can realize 
also by switching clock frequency inside a CPU chip, keeping constant the 
frequency of the input clock to a CPU chip. In the case of a high speed CPU, the 
general comparatively low speed clock signal (for example, 66MHz) is inputted, 
and a clock of operation is internally accelerated by the built-in PLL (Phase Lock 
Loop) circuit (for example, 2X 133MHz). In the case of such a CPU of a type, it is 



difficult to switch sharply the frequency of the input clock to a CPU chip itself for 
the reasons of the property (for example, the problem of the resonant frequency 
of an oscillator circuit and the problem of the time delay (several msec extent) 
taken for a phase lock to function) of a PLL circuit etc. For this reason, the 
design technique of building in not only a PLL circuit but the slow clock function 
(power management function) which can switch a clock of operation internally is 
also taken. In this case, it is the structure that a built-in slow clock function drops 
the performance of CPU on the interior of a chip autonomously, once 
accelerating the input clock by the built-in PLL circuit. 

[0011] The internal configuration of CPU which built in the power management 
function is roughly shown in drawing 8 . In this drawing, CPU chip 11 is 
connecting each peripheral device (not shown in drawing 8 ) of the chip 11 
exterior bidirectionally through the processor bus 12 including functional unit 11a 
which actually processes operation control etc. and which is a part, PLL circuit 
11b which gives the clock signal of operation for a synchronous drive to 
functional unit 11a, and performance control circuit 11c for controlling the 
performance of functional unit 11a. 

[0012] The PLL circuit already has the function which carries out multiplying of 



the frequency of the inputted clock signal so that ****. PLL circuit 11b of this 
example ****-izes the comparatively low speed clock signal (for example, 
66MHz) inputted from the oscillator (OSC) 40 (for example, 133MHz), and 
supplies it to functional unit 11a as clock frequency. 

[0013] Functional unit 11a can be divided into an arithmetic unit part (the inside 
of drawing 8 , duplex shadow area), and internal KYUSSHU / control unit part, 
the former arithmetic unit is also the part which may carry out the until fall of the 
performance to some extent according to the activity of a system (however, 
extent in which a performance fall is possible is extent which degrades neither 
the turnaround time nor a throughput). On the other hand, an internal 
cache/control unit is the parts which must answer the time and the critical 
external events which are generated irregularly, such as a cache snoup, an 
interrupt request (INTR/NMI/SMI), and a hold demand (HOLD) of a bus 12. The 
latter is also the activity of a system not being [ how ] scrupulous and dropping 
performance easily, or the part which is not made. 

[0014] Performance control circuit 1 1c is a circuit which controls the performance 
of functional unit 11a according to control signal STPCLK# inputted from the 
outside, more — concrete — circuit 11c- STPCLK# — being active (namely, low 



state) — while having become, the clock frequency to the arithmetic unit part in 
functional unit 11c (above-mentioned: duplex shadow area in drawing 8 ) can be 
intercepted. That is, CPU chip 11 has the structure where performance can be 
fallen locally, moreover, STPCLK# inputted into performance control circuit 11c 
as this application » intermittent - being active (namely, low state) — there is 
also technique of thinning out the input operation clock from PLL circuit 11b by 
switching, for example, STPCLK# — a predetermined period — being active 
(namely, low state) -- carrying out — n times — 1 time - if it comes out 
comparatively and a clock of operation is thinned out, the performance and 
power consumption of an arithmetic unit part will be made reduced by 
abbreviation (n-1) / n times Generally the function to which the intermittent 
control action of STPCLK# is carried out is also called "clock throttling" or 
"Frequency Emulation." 

[0015] Under slow clock mode, the input clock from an oscillator 40 or the 
actuation of PLL circuit 11b itself are not changed at all with the time of the usual 
high-speed operation. Therefore, it is possible to return to the normal mode 
comparatively from slow clock mode in an instant. This point should mind 
enough, in order to understand the summary (after-mentioned) of this invention. 



[0016] Incidentally, SL en hunger strike 486 which is the succeeding chip of 
CPU-chip"80486" of U.S. Intel, DX2, DX4, Pentium, etc. are equipped with the 
energy saving function as shown in drawing 8 . Moreover, these chips contain 
STPCLK# as one of the control signals in the processor bus 12. 
[0017] Stop clock: On the other hand, a stop clock function intercepts the input 
clock from an oscillator 40 completely, and stops all actuation of functional unit 
11a. The drop dead halt of a clock of operation is realizable by designing CPU 
chip 11 in a full static configuration with unnecessary storage maintenance 
actuation. Under stop clock mode, the power consumption of CPU is only about 
hundreds of mW at most. 

[0018] However, since PLL circuit 11b is also stopped completely, in order 
[ which is a high speed again ] to make it usually return to the mode, the time 
delay of about 1 msec extent is required in stop clock mode for stability (lock of a 
phase) of PLL circuit 11b of operation etc. This point should mind enough, in 
order to understand the summary (after-mentioned) of this invention. 
[0019] 

[Problem(s) to be Solved by the Invention] Generally power management 
operation including the slow clock / stop clock of CPU is realized by 



collaboration-operation with the hardware besides the CPU chip which 
supervises a system use situation, and the software which the CPU itself 
performs. 

[0020] The example of representation of the software for realizing a power 
management is "APM" (Advanced Power management) which U.S. Intel and 
U.S. Microsoft proposed together. APM becomes effectual under the OS 
(operating system) environment corresponding to APM. The OS environment 
corresponding to APM, i.e., the hardware which is the controlled system of 
1:power saving, BIOS (it is also called "APM BIOS") which performs actually 
hardware actuation required for 2:power-management actuation, and 3: 
Respond to the fall of the operating state (activity) of a system, and it is APM. It 
is the thing of the system which consists of an OS which can call BIOS, and 
application corresponding to 4:APM. Here, it is a CPU chip possessing for 
example, a slow clock / stop clock function in 1:hardware. Moreover, the 3:APM 
correspondence OS is PC. DOS J6.1-A/ or later, OS/2 J2.1 or later ("OS/2" is the 
trademark of U.S. IBM), Windows J3.1 or later etc. are mentioned. Generally the 
APM correspondence OS is APM. The "APM driver" for calling BIOS is included. 
Moreover, the application corresponding to 4:APM is the application program 



which receives the inquiry of a purport which carries out power management 
actuation, and can acknowledge the propriety by registering oneself into an APM 
driver through API (application program interface). 

[0021] If the software which resides permanently in OS like APM is used, the 
power management (for example, a slow clock and a stop clock) of CPU will be 
realized by the following procedures. That is, the effective task which should be 
performed in the queue (queue) of (1) scheduler (a scheduler is one of the 
modules within OS) exists, and generating of the situation where there is nothing 
(that is, task origination is not waited for and spread) detects that CPU is an idle 
state. 

(2) Answering detection of the idle state of CPU, an APM driver is APM. BIOS is 
called. At this time, an APM driver may perform communication called the 
inquiry/acknowledge of a purport which carries out power management 
actuation between the applications corresponding to APM. 

(3) Called APM BIOS performs actual hardware actuation and makes a system 
change in the power management condition. (For example, the intermittent 
control action (throttling) of STPCLK# is carried out, and it is made slow clock 
status, or the input clock to CPU chip 1 1 is intercepted, and it is made stop clock 



status.) 

[0022] Since OS can detect beforehand the information "it will be in a waiting 
state of operation after this" with the scheduler which self has, the technique 
using APM says that power management actuation can be performed efficiently. 
[0023] However, OS can control only the inside of a self-system. For example, 
OS cannot try to look into the operating state of the device (other PCs) by which 
it connected physically through the communication link port (a serial port and 
parallel port) etc., and the others under communication became independent. 
That is, although OS can manage the task of transmitting data from a 
self-system, it cannot detect the event in which other independent devices start 
data transmission. Since data transfer is comparatively performed at a high 
speed, if CPU is not operating at full swing, it will take and spill transfer data. For 
example, if CPU is slow clock status when data transmission is started from 
other devices, delay will be produced in the reception of data and data will be 
lost. Moreover, if CPU is stop clock status when data transmission is started 
from other devices, even if it is going to answer data reception and is going to 
return CPU to the normal mode, time amount will be taken for actuation to be 
stable (above-mentioned), and received data in the meantime will be lost. If it 



summarizes, by having ventured power management actuation freely just 
because the queue within OS was empty, it will result in losing the data under 
communication, as a result spoiling the integrity of a system remarkably, taking 
only the inside of a self-system into consideration. 

[0024] Almost all PCs by which current marketing is carried out attach greater 
importance than to the power-saving effectiveness to the integrity of a system, 
and the period which is performing data transfer between the devices (for 
example, other PCs) by which others became independent is designed so that 
the performance fall of CPU may completely be forbidden. Or during starting of 
communication link application, it is designed so that performance of CPU may 
not be reduced (even if communication link application receives a power 
management demand from an APM driver, it is not acknowledged, consequently 
APM BIOS is not called). For this reason, even if the CPU chip itself was 
equipped with the highly efficient power management function (for example, 
refer to drawing 8 ) with much trouble, as for the ability of a system to utilize this 
function, only the time of CPU lapsing into a waiting state of operation 
completely (namely, comparatively long time amount) had become the actual 
condition. The period which has CPU in a waiting state of operation completely 



cannot but be a period when it was restricted [ time / (for example, 
JP,06-266462,A) / the time (for example, the 4th paragraph of JP,06-95303,B) 
that there was beyond no predetermined time / key input / (1) /, / of (2) DMA 
transfers / (because, CPU abandons the control of a self local bus at the time of 
a DMA transfer) ] very much at most. Considering CPU as a slow clock or power 
management effectiveness expectable even if it carries out a stop clock, it is 
unsatisfactory only during such a limited period. I want to increase further ******** 
and the period which can reduce the performance of CPU. For example, even if 
it is while performing data transfer which minded the communication link port 
between the devices by which others became independent, you reduce the 
performance of CPU suitably and the power management effectiveness wants to 
improve. 

[0025] The purpose of this invention is by falling or stopping suitably the clock 
frequency of the processor (CPU) which bears the nucleus of data processing to 
offer the information processing system which was excellent in the type which 
has the power management function to reduce power consumption. 
[0026] The further purpose of this invention is about the clock frequency of CPU 
to offer a fall or the outstanding information processing system which can carry 



out a drop dead halt, filling a demand of both sides called the integrity of the 
power management effectiveness and a system. 

[0027] The further purpose of this invention is about the clock frequency of CPU 
to suitable timing by grasping the operating state of CPU more exactly to offer a 
fall or the outstanding information processing system which can carry out a drop 
dead halt. 

[0028] Even if the further purpose of this invention is while performing data 
transfer between the devices (for example, other PCs) by which others became 
independent through the communication link port (a serial port or parallel port) 
(or under starting of communication link application), it is about the clock 
frequency of CPU to suitable timing to offer a fall or the outstanding information 
processing system which can carry out a drop dead halt. 
[0029] 

[Means for Solving the Problem] 

This invention is made in consideration of the above-mentioned technical 
problem. The 1st side face : the 1st side face (a) CPU with each mode of 
operation of the normal mode, the power-saving mode with power consumption 
lower than the normal mode, and the stop mode that stopped actuation 



completely, (b) The bus for communicating between one or more peripheral 
devices, and the (c) above CPU and said peripheral device, (d) others — with the 
communication link port for connecting with the independent device physically 
and performing data transfer (e) The bus cycle detection means for carrying out 
the monitor of the bus cycle on said bus, (f) It answers having detected the bus 
cycle for accessing said communication link port. The condition judging means 
for determining the mode of operation of said CPU, and (g) A signal generation 
means to send a control signal for said condition judging means to make said 
CPU the power-saving mode according to having determined the purport which 
is the power-saving mode to said CPU, (h) It is the information processing 
system characterized by including the CPU actuation means for stopping for 
stopping actuation of said CPU completely according to having determined the 
purport said whose condition judging means is stop mode. 
[0030] In the information processing system concerning the 1st side face, a bus 
cycle detection means, a condition judging means, and a signal generation 
means are realized by 1 chip LSI called the below-mentioned power 
management (PM_LSI) LSI 50. The control signal which a signal generation 
means emits may be inputted into control pin"STPCLK#" which a CPU chip has. 



Moreover, a CPU actuation means for stopping may be the hardware (for 
example, the below-mentioned clock control circuit 60) which can intercept the 
input clock to CPU. Moreover, the "slow clock" with which the power-saving 
mode of CPU comes to carry out the intermittent drive of STPCLK#, and stop 
mode may be the "stop clocks" to which the drop dead halt of the clock of 
operation was carried out. 

[0031] Said communication link ports are things, such as a serial port and a 
parallel port. 

[0032] Said condition judging means is the port address (for example, any one or 
the plurality of 3F8h street (COM1), 2F8h street (COM2), three E8h street 
(COM3), and the two E8h street (COM4) is assigned to the dataport of serial 
transmission.) assigned to the dataport of said serial transmission or parallel 
transmission under the normal mode. Moreover, any one or the plurality of 3BCh 
addresses (LPT1), 378h street (LPT2), and the 278h street (LPT3) is assigned to 
the dataport of parallel transmission. The bus cycle to access answers having 
not generated beyond the 1st predetermined time, and you may make it 
determine the purport which is the power-saving mode. 

[0033] Moreover, said condition judging means answers that the bus cycle for 



performing a setup or discharge of said serial transmission or parallel 
transmission of a control value did not occur beyond the 2nd predetermined time 
under the power-saving mode, and you may make it determine the purport which 
is stop mode. The control and the status register for serial transmission I/O Port 
3F9h street thru/or 3FFh addresses (COM1), 2F9h street thru/or 2FFh 
addresses (COM2), three E9h street, or 3EFh addresses (COM3), It is assigned 
to either 2F9h street thru/or 2EFh addresses (COM4). The control and the status 
register for parallel transmission Moreover, 3BDh addresses thru/or 3BFh 
addresses (LPT1), Since it is assigned to either 379h street thru/or 37Fh 
addresses (LPT2), 279h street or 27Fh addresses (LPT3), said bus cycle 
detection means should just detect the access cycle to each [ these ] address. 
[0034] moreover, the port address (for example, 3F8h street (COM1) — ) where 
said condition judging means was assigned to the dataport of said serial 
transmission or parallel transmission under the power-saving mode 2F8h street 
(COM2), three E8h street (COM3), or two E8h street (COM4) Or it answers that 
the bus cycle which accesses 3BCh addresses (LPT1), 378h street (LPT2), or 
278h street (LPT3) occurred, and you may make it determine the purport which 
is the normal mode. 



[0035] Moreover, said condition judging means answers that the bus cycle for 
performing a setup or discharge of said serial transmission or parallel 
transmission of a control value occurred under stop mode, and you may make it 
determine the purport which is the power-saving mode. The control and the 
status register for serial transmission I/O Port 3F9h street thru/or 3FFh 
addresses (COM1), 2F9h street thru/or 2FFh addresses (COM2), three E9h 
street, or 3EFh addresses (COM3), It is assigned to either 2F9h street thru/or 
2EFh addresses (COM4). The control and the status register for parallel 
transmission Moreover, 3BDh addresses thru/or 3BFh addresses (LPT1), Since 
it is assigned to either 379h street thru/or 37Fh addresses (LPT2), 279h street or 
27Fh addresses (LPT3), said bus cycle detection means should just detect the 
access cycle to each [ these ] address. 

[0036] The 2nd side face: The 2nd side face of this invention is (a) again. CPU 
with each mode of operation of the normal mode, the power-saving mode with 
power consumption lower than the normal mode, and the stop mode that 
stopped actuation completely, (b) One or more peripheral devices and (c) The 
bus for communicating between said CPUs and said peripheral devices, (d) 
others - with the communication link port for connecting with the independent 



device physically and performing data transfer (e) The CPU monitor means for 
carrying out the monitor of the operating state of said CPU, (f) The bus cycle 
detection means for carrying out the monitor of the bus cycle on said bus, (g) It 
answers having detected the bus cycle for accessing said communication link 
port. The condition judging means for determining whether it is possible to carry 
out mode transition of said CPU to any of the power-saving mode or stop mode, 
(h) The signal generation means for sending the control signal for making said 
CPU into the power-saving mode to said CPU, (i) The CPU actuation means for 
stopping for making said CPU into stop mode, (j) It is the information processing 
system characterized by including the power-saving control means to which 
activation of either said signal generation means or said CPU actuation means 
for stopping is carried out according to the both sides of the monitor result by 
said CPU monitor means, and the judgment result by said condition judging 
means. 

[0037] In the information processing system concerning the 2nd side face, a bus 
cycle detection means, a condition judging means, and a signal generation 
means are realized by 1 chip LSI called the below-mentioned power 
management (PM_LSI) LSI 50. The control signal which a signal generation 



means emits may be inputted into control pin"STPCLK#" which a CPU chip has. 
Moreover, a CPU actuation means for stopping may be the hardware (for 
example, the below-mentioned clock control circuit 60) which can intercept the 
input clock to CPU. Moreover, the "slow clock" with which the power-saving 
mode of CPU comes to carry out the intermittent drive of STPCLK#, and stop 
mode may be the "stop clocks" to which the drop dead halt of the clock of 
operation was carried out. 

[0038] The operation of said CPU monitor means is realizable with the 
software-based technique for example, an APM driver refers to the queue of a 
scheduler. 

[0039] the operation of said power-saving control means carries out activation of 
either a signal generation means or a CPU actuation means for stopping suitably 
with reference to the judgment result by the condition judging means, when it 
detects that an APM driver is in a condition (namely, empty) without the effective 
task in the queue of a scheduler - making (APM BIOS specifically being called) 
— it is realizable with the software-based technique to say. 
[0040] Said communication link ports are things, such as a serial port and a 
parallel port. 



[0041] the port address (for example, 3F8h street (COM1) -) where said 
condition judging means was assigned to the dataport of said serial transmission 
or parallel transmission under the normal mode 2F8h street (COM2), three E8h 
street (COM3), or two E8h street (COM4) Or the bus cycle which accesses 
3BCh addresses (LPT1), 378h street (LPT2), or 278h street (LPT3) answers 
having not generated beyond the 1st predetermined time, and you may make it 
determine the purport in which the transition to the power-saving mode is 
possible. [0042] Moreover, said condition judging means answers that the bus 
cycle for performing a setup or discharge of said serial transmission or parallel 
transmission of a control value did not occur beyond the 2nd predetermined time 
under the power-saving mode, and you may make it determine the purport in 
which the transition to stop mode is possible. The control and the status register 
for serial transmission I/O Port 3F9h street thru/or 3FFh addresses (COM1), 
2F9h street thru/or 2FFh addresses (COM2), three E9h street, or 3EFh 
addresses (COM3), It is assigned to either 2F9h street thru/or 2EFh addresses 
(COM4). The control and the status register for parallel transmission Moreover, 
3BDh addresses thru/or 3BFh addresses (LPT1), Since it is assigned to either 
379h street thru/or 37Fh addresses (LPT2), 279h street or 27Fh addresses 



(LPT3), said bus cycle detection means should just detect the access cycle to 
each [ these ] address. 

[0043] moreover, the port address (for example, 3F8h street (COM1) --) where 
said condition judging means was assigned to the dataport of said serial 
transmission or parallel transmission under the power-saving mode 2F8h street 
(COM2), three E8h street (COM3), or two E8h street (COM4) Or it answers that 
the bus cycle which accesses 3BCh addresses (LPT1), 378h street (LPT2), or 
278h street (LPT3) occurred, and you may make it determine the purport which 
should forbid the power-saving mode and should return to the normal mode. 
[0044] Moreover, you may make it said condition judging means determine the 
purport which should answer that the bus cycle for performing a setup or 
discharge of said serial transmission or parallel transmission of a control value 
occurred, should forbid stop mode, and should return to the power-saving mode 
under stop mode. The control and the status register for serial transmission I/O 
Port 3F9h street thru/or 3FFh addresses (COM1), 2F9h street thru/or 2FFh 
addresses (COM2), three E9h street, or 3EFh addresses (COM3), It is assigned 
to either 2F9h street thru/or 2EFh addresses (COM4). The control and the status 
register for parallel transmission Moreover, 3BDh addresses thru/or 3BFh 



addresses (LPT1), Since it is assigned to either 379h street thru/or 37Fh 
addresses (LPT2), 279h street or 27Fh addresses (LPT3), said bus cycle 
detection means should just detect the access cycle to each [ these ] address. 
[0045] Moreover, the period when said condition judging means has permitted 
the transition to the power-saving mode answers that said CPU monitor means 
detected the idle state of said CPU, and said power-saving control means may 
be made to carry out activation of said signal generation means. 
[0046] Moreover, the period when said condition judging means has permitted 
the transition to stop mode answers that said CPU monitor means detected the 
idle state of said CPU, and said power-saving control means may be made to 
carry out activation of said CPU actuation means for stopping. 
[0047] Moreover, as for the period when said condition judging means has 
forbidden the transition to the power-saving mode, said CPU monitor means 
may detect the idle state of said CPU, or said power-saving control means may 
not be made to carry out activation of said signal generation means. 
[0048] Moreover, as for the period when said condition judging means has 
forbidden the transition to stop mode, said CPU monitor means may detect the 
idle state of said CPU, or said power-saving control means may not be made to 



carry out activation of said CPU actuation means for stopping. 
[0049] 

[Function] The data transfer with other devices performed through a 
communication link port (for example, a serial port and a parallel port) general - 
the control value for 1:data transfer (for example, a baud rate and IRQ level --) 
The "initialization phase" which sets up FIFO etc. beforehand or checks the 
condition of a communication link port, 2: It consists of three phases the "post 
process phase" which cancels a control value (for example, IRQ level) after the 
"data transfer phase" 3:data transfer which actually communicates data, or 
checks the condition of a communication link port. In order to process without 
delay the data outputted and inputted comparatively at high speed, it is 
necessary to make CPU operate at full swing in a data transfer phase. On the 
other hand, it is possible for the activity of CPU to drop the performance on each 
phase of initialization before and after data transfer and a post process to some 
extent low (for the latency time to data transfer initiation to especially be included 
in the initialization phase). 

[0050] According to the 1st side face of this invention, it answers that access to 
the dataport for data transfer did not occur beyond the 1st predetermined time 



under the normal mode, and CPU is made to change to the power-saving mode. 
Moreover, according to the 2nd side face, it permits that answer that access to 
the dataport for data transfer did not occur beyond the 1st predetermined time 
under the normal mode, and CPU changes to the power-saving mode. If it is 
detected during this period permitted that CPU is an idle state (a queue is the 
state of the sky), it will be scheduled for a power-saving control means to carry 
out activation of the signal generation means, and to say that CPU changes to 
the power-saving mode promptly. That access to the dataport for data transfer 
does not occur beyond the 1st predetermined time does not perform data 
transfer between the devices by which current others became independent, but 
it means that it is not necessary to make CPU operate at full swing. According to 
each side face of this invention, the performance of CPU is reduced suitably and 
the power management effectiveness is referred to as being able to improve. 
Incidentally he is IBM. In a PC / AT compatible machine ("PC/AT" is the 
trademark of U.S. IBM) As for the dataport for serial transmission, I/O Port 3F8h 
street (or 2F8h street, three E8h street, or two E8h street) is assigned. Moreover, 
since, as for the dataport for parallel transmission, an I/O Port 3BCh address, 
378h street, or 278h street is assigned, a bus cycle detection means should just 



detect the access cycle to this address. 

[0051] Moreover, according to the 1st side face of this invention, it sets under the 
power-saving mode, and the bus cycle for setting up or canceling the control 
value of data transfer answers having not generated beyond the 2nd 
predetermined time, and makes CPU change to stop mode. Moreover, 
according to the 2nd side face, it permits that set under the power-saving mode, 
answer that the bus cycle for setting up or canceling the control value of data 
transfer did not occur beyond the 2nd predetermined time, and CPU changes to 
stop mode. If it is detected during this period permitted that CPU is an idle state 
(a queue is the state of the sky), it will be scheduled for a power-saving control 
means to carry out activation of the CPU actuation means for stopping, and to 
say that CPU changes to stop mode promptly. That the bus cycle for setting up 
or canceling the control value of data transfer does not occur beyond the 2nd 
predetermined time means that even pretreatment for performing data transfer 
between the devices by which current others became independent is not 
performed at all, or the after treatment is completed completely. Therefore, data 
transfer starts this period suddenly and there is no fear of having to start CPU in 
an instant. According to each side face of this invention, the drop dead halt of the 



clock of CPU of operation is carried out suitably, and the power management 
effectiveness is referred to as being able to improve. Incidentally he is IBM. In a 
PC / AT compatible machine, either I/O Port 3F9h street thru/or 3FF addresses, 
2F9h street or 2FFh addresses, three E9h street or 3EFh addresses, 2F9h street 
or 2EFh addresses are assigned as the control value for serial transmission, or a 
storing location of a condition. Moreover, since either an I/O Port 3BDh address 
thru/or 3BFh addresses, 379h street or 37Fh addresses, 279h street or 27Fh 
addresses are assigned as the control value for parallel transmission, or a 
storing location of a condition A bus cycle detection means should just detect the 
access cycle to this address. 

[0052] Moreover, according to the 1st side face of this invention, it answers that 
access to the dataport for data transfer occurred under the power-saving mode, 
and CPU is returned to the normal mode. Moreover, according to the 2nd side 
face, it is forbidden that it should answer that access to the dataport for data 
transfer occurred, and CPU should be under the power-saving mode at the 
power-saving mode. In connection with this, it is scheduled for a power-saving 
control means to deactivate a signal generation means, and to say that CPU 
returns to the normal mode promptly. That access to the dataport for data 



transfer occurred starts data transfer between the devices by which others 
became independent, and it means that CPU needed to be made to operate at 
full swing. While data transfer is started, CPU is returned to the normal mode 
and made to operate at full swing according to each side face of this invention. 
Incidentally he is IBM. In a PC / AT compatible machine, since, as for the 
dataport for serial transmission, I/O Port 3F8h street (or 2F8h street, three E8h 
street, or two E8h street) is assigned and, as for the dataport for parallel 
transmission, the I/O Port 3BCh address (or 378h street or 278h street) is 
assigned, a bus cycle detection means should just detect the access cycle to 
this address. 

[0053] Moreover, according to the 1st side face of this invention, it sets under 
stop mode, answers that the bus cycle for setting up or canceling the control 
value of data transfer occurred, and CPU is made to change to the power-saving 
mode. Moreover, according to the 2nd side face, it is forbidden that it should set 
under stop mode, should answer that the bus cycle for setting up or canceling 
the control value of data transfer occurred, and CPU should be in stop mode. In 
connection with this, it is scheduled for a power-saving control means to 
deactivate a CPU actuation means for stopping, and to say that CPU returns to 



the power-saving mode promptly. It rushes in that the bus cycle for setting up or 
canceling the control value of data transfer occurred at an initialization phase, 
and it means that initiation of data transfer is expected. Although CPU must 
operate at full swing under the normal mode at the time of data transfer, we are 
anxious about losing data, by the time it returns from stop mode to the normal 
mode and will require and stabilize a time delay. It will return to the power-saving 
mode beforehand, and each side face of this invention will say that it enables it 
to return to the normal mode in an instant, if initiation of data transfer is expected 
under the stop mode of CPU. Incidentally he is IBM. In a PC / AT compatible 
machine, either I/O Port 3F9h street thru/or 3FF addresses, 2F9h street or 2FFh 
addresses, three E9h street or 3EFh addresses, 2F9h street or 2EFh addresses 
are assigned as the control value for serial transmission, or a storing location of 
a condition. Moreover, since either an I/O Port 3BDh address thru/or 3BFh 
addresses, 379h street or 37Fh addresses, 279h street or 27Fh addresses are 
assigned as the control value for parallel transmission, or a storing location of a 
condition A bus cycle detection means should just detect the access cycle to this 
address. 

[0054] In short, this invention is made paying attention to the point that the 



performance fall of CPU is possible, in the point of surely passing through an 
initialization phase before (1) full operation rushes into a required data transfer 
phase, and (2) initialization phase and a post process phase. That is, if it is 
detected that they are an initialization phase and a post process phase, it will 
permit dropping the performance of CPU to some extent. Moreover, he returns 
CPU under halt to the power-saving mode, and is trying to make it stand by in 
the condition which can return to the normal mode in an instant in the period 
when the thing rushed into a data transfer phase — access to the control register 
for a transfer is performed — is expected. It can be said that this invention is 
attaining low-power-ization of CPU per bus cycle. 

[0055] Therefore, according to this invention, even if it is while performing data 
transfer between the devices (for example, other PCs) by which others became 
independent (or under starting of communication link application), the 
outstanding information processing system which can drop the performance of 
CPU on suitable timing and can raise the power management effectiveness can 
be offered. 

[0056] The purpose, the description, and advantage of further others of this 
invention will become [ rather than ] clear by detailed explanation based on the 



example and the drawing to attach of this invention mentioned later. 
[0057] 

[Embodiment of the Invention] Hereafter, the example of this invention is 
explained in detail, referring to a drawing. 

[0058] A. a personal computer - (- PC --) - 100 - a hardware configuration ~ 
drawing 1 — **** — this invention — operation - offering — having — a personal 
computer — (- PC --) -- 100 — a hardware configuration - being shown — **** . 
Hereafter, each part is explained. 

[0059] CPU 11 which is the Maine controller performs various programs under 
control of an operating system (OS). The processor bus 12 extended from 
CPU 11 is connected with each peripheral device (after-mentioned) through the 
bus of two hierarchies called a local bus 16 and a system bus 22. Here, CPU 11 
is the thing and abbreviation same configuration which were shown in drawing 8 , 
for example, is good at "Pentium / IxxMHz" which U.S. Intel markets. Moreover, 
each buses 12, 16, and 22 are the common signal-line ways containing a data 
bus, an address bus, a control bus, etc., respectively. A local bus 16 is a bus by 
which it operates at a high speed comparatively in order to connect specific 
peripheral devices, such as graphics. An example of a local bus 16 is a PCI 



(peripheral Component Interconnect) bus which U.S. Intel advocates. Moreover, 
a system bus 22 is a bus for connecting comparatively low speed peripheral 
devices, such as FDD, and the example is an ISA (Industry Standard 
Architecture) bus. 

[0060] The processor bus 12 and the local bus 16 are connected by the bridge 
circuit (host-PCI bridge) 14. The bridge circuit 14 of this example has 
composition containing the data buffer for absorbing the memory controller for 
controlling the access actuation to main memory 15, and the speed difference 
between both the buses 12 and 16. Main memory 15 is memory (RAM) in which 
writing to load each programs (OS, application program, etc.) which CPU11 
performs, or for CPU 11 use as a working area is possible. A comparatively 
cheap and available dynamic RAM (DRAM) is used for main memory 15 in large 
capacity, for example, a system 100 is equipped standardly with the capacity 
which is about 8MB. Moreover, the block shown with a reference number 13 is 
an external cache (it is also called a "Level 2(L2)-cache"), and it is established in 
order to absorb the difference of the processing speed of CPU11, and the 
access rate to main memory 15. The L2-cache 13 consists of static RAMs 
(SRAM) in which rapid access is more possible than DRAM, and the capacity is 



about 256KB. 

[0061] A peripheral device like the video controller 17 with which comparatively 
high-speed actuation is demanded is connected to a local bus 16. The video 
controller 17 reads drawing information from VRAM18, and outputs it to the 
liquid crystal display display (LCD) 19 as a display means while it once writes the 
drawing information which is a circumference controller for actually processing 
and processed the drawing instruction from CPU1 1 in the screen buffer (VRAM) 
18. 

[0062] The local bus 16 and the system bus 22 are connected by the bridge 
circuit (PCI-ISA bridge) 20. The bridge circuit 20 of this example has composition 
containing a DMA controller, an interruption controller, and a programmable 
interval timer (PIT). Here, a DMA (Direct Memory Access) controller is a 
circumference controller for making data transfer perform without mediation of 
CPU1 1 between main memory 15 and a peripheral device (for example, FDD27: 
after-mentioned). Moreover, the hardware interrupt (IRQ) from each peripheral 
device is arbitrated, and it notifies an interruption controller to CPU11. Moreover, 
PIT is a device for supplying some kinds of timer signals to each part in a system 
100. The timer signal which PIT emits is a signal for tone generation for the timer 



signal for DRAM refresh and the audio purpose that a low / high level switches at 
intervals of periodic interruption given to OS/BIOS (after-mentioned) for example, 
at intervals of 55msec, and 15.2microsec etc. 

[0063] A bridge circuit 20 is an interface (for example, IDE interface.) for 
connecting the hard disk drive (HDD) 21 as an auxiliary storage unit further. IDE 
(Integrated Drive Electronics.) Originally IDE includes the interface specification 
for linking HDD with an ISA Bus directly. 

[0064] In addition, it is decided upon two bridge circuits 14 and 20 mentioned 
above by PCI, and, generally they are offered with the gestalt of a single chip set. 
An example of a chip set is "Triton" which U.S. Intel markets. 
[0065] Peripheral devices which operate comparatively at a low speed, such as 
I/O controller 23, a floppy disk controller (FDC) 26, the keyboard / mouse 
controller 28 (KMC), the audio controller 31, ROM34, and a power management 
LSI 50, are connected to the system bus 22. 

[0066] I/O controller 23 is a circumference controller for controlling the data I/O 
performed through communication link ports, such as a serial port 24 and a 
parallel port 25. Communication link ports, such as 24 and 25, are equipped with 
the connector for connecting with the device (for example, other PCs) by which 



others became independent physically. I/O controller 23 is physically equipped 
with the data register, and the control/status register for serial transmission and 
each parallel transmission. The I/O Port address of a proper is assigned to these 
registers, respectively. In addition, an example of the specification of a serial port 
is RS-232C, and an example of the specification of a rose rel port is Centronics. 
[0067] FDC26 is an exclusive controller for carrying out drive control of the floppy 
disk drive (FDD) 27. 

[0068] KMC28 is a controller for processing the input matrix from a keyboard 29, 
and the directions coordinate value by the mouse 30, changes the input signal 
from 29 or 30 into the format corresponding to the definition of OS, and sends it 
out on a bus 22. 

[0069] The audio controller 31 is a circumference controller for processing I/O of 
a sound signal. One function of the audio controller 31 is generating a tone 
signal based on the specific signalling frequency which PIT'S generated. The 
output signal of the audio controller 31 is amplified with amplifier 32, and a voice 
output is carried out from a loudspeaker 33. 

[0070] ROM34 is the nonvolatile memory with which will write in at the time of 
manufacture and data will be decided to be, and since a predetermined code is 



stored everlastingly, it is used. The test program (POST) performed at the time 
of starting of a system 100 and the program (BIOS) for operating I/O of each 
hardware in a system 100 are included in the code which ROM stores. 
[0071] An oscillator (OSC) 40 is a device for supplying a clock of operation to the 
chip of synchronous drive molds, such as CPU11. In addition, a clock signal is 
inputted into CPU1 1 through the clock control circuit 60 (after-mentioned). 
[0072] A power management (PM_LSI) LSI 50 is the dedication LSI established 
in order to realize power management actuation of CPU1 1 suitably. The monitor 
(it is also called a "bus snoop") of the activity on a local bus 16 is carried out, and, 
more specifically, control signal STPCLK# (above-mentioned) is outputted to 
CPU11 to predetermined timing. PM_LSI50 can be manufactured by semi 
custom-made design like a gate array. In realizing this invention, this LSI chip 50 
plays a central role, but it mentions the detailed configuration and detailed 
operating characteristic later by C term and D term. 

[0073] The clock control circuit 60 is a circuit for intercepting suitably the input 
clock supplied to CPU1 1 from OSC40. CPU1 1 can make a fall or completeness 
suspend actuation of the functional unit in a chip 11 partially by inputting control 
signal STPCLK#, as the term of [Description of the Prior Art] described. On the 



other hand, the clock control circuit 60 is for intercepting the input clock to PLL 
circuit 11a itself, and stopping CPU 11 completely. The clock control circuit 60 of 
this example is APM. Activation is carried out by BIOS. 

[0074] In addition, almost all PCs by which current marketing is carried out are 
equipped with the hardware configuration element equivalent to the block shown 
in a reference number 1 1 thru/or 40. Moreover, in order to constitute PC, many 
electrical circuits etc. are required also besides having been shown in drawing 1 , 
but these are common knowledge, and since this contractor does not have 
relation, they are abbreviated to the summary of this invention in this 
specification to him. 

[0075] B. The configuration of software WEA which can be performed on PC100 
with which operation of this invention is presented is roughly shown in software 
configuration drawing 2 of PC1 00. 

[0076] The software of the BIOS layer lowest layer is BIOS (Basic Input/Output 
System: basic input/output system). BIOS is the program group which collected 
the basic actuation instructions for controlling each hardware in a system 100 
(the video controller 17, a keyboard 29, HDD21, FDC26, etc.), and performs 
actual hardware actuation in response to the call from the program (an operating 



system and application: after-mentioned) of a high order. In addition, BIOS also 
contains the bootstrap routine performed when a system 100 starts, and the 
routine for processing interruption generated on bus 16 / 22. In addition, APM for 
actually carrying out hardware actuation of the CPU11 chip in the power 
management function concerning this invention BIOS (above-mentioned) also 
exists in this layer. 

[0077] OS (operating system) layer: OS is basic software for managing the 
hardware and software of a system 100 synthetically. For example, OS/2 
("OS/2" is the trademark of U.S. IBM) and Windows ("Windows" is the trademark 
of U.S. Microsoft) correspond to this. OS contains the "memory manager" etc. 
for managing the "scheduler" for managing the sequence and priority of the "file 
manager" for managing the file stored in stores, such as HDD21, and task 
activation of CPU11, and allocation of a memory area. Moreover, the "user 
interface" (system call and system command) for processings, such as a window 
display and mouse actuation, is included. Furthermore, please grasp the "device 
driver" of the type later added among the software for hardware actuation as it 
being a part of OS. An example of a device driver is a display driver for driving 
indicating equipments, such as LCD19. Moreover, APM The APM driver 



(above-mentioned) which calls BIOS also exists in this layer. 

[0078] AP (application program) layer: The top layer is AP. Each program, such 

as a word processor, a database, a spreadsheet, and a communication link, 

corresponds to AP. Each AP is suitably loaded to main memory 15 from auxiliary 

storage units, such as HDD21 and FDD27, according to a user's intention. In 

addition, in case AP corresponding to APM (above-mentioned) performs power 

management actuation by KO which registers self into an APM driver, it can 

perform the routine of a demand/acknowledge between APM drivers. 

[0079] In addition, the hierarchical structure of each software as shown in 

drawing 2 itself is already common knowledge at this contractor. 

[0080] C. The internal configuration of a power management (PM_LSI) LSI 50 is 

shown in the block diagram 3 of a power management LSI. This LSI chip 50 is 

mounted in the system 100, in order to realize suitably power management 

actuation of CPU concerning this example. 

[0081] As shown in drawing 3 , PM_LSI50 outputs control signal STPCLK# (one 
[ STPCLK# / : ] above-mentioned of the control signal in the processor bus 12) to 
CPU11 while carrying out the monitor of the address bus in a local bus 16, a 
data bus, and the control bus, including bus cycle detecting-element 50a, 



condition judging section 50b, and signal generator 50c. 

[0082] C-1. Bus cycle detecting-element 50a : bus cycle detecting-element 50a 
carries out the monitor (bus snoop) of the bus cycle on a local bus, and if what 
(that is, the specific TORAKUZA cushion was generated) access to the specific 
I/O Port address was is detected, it will notify that to consecutive condition 
judging section 50b. 

[0083] When a local bus 16 is a PCI bus and each transaction of a lead or ** 
Wright is performed between the initiator (namely, command transmitting side) 
and the target (namely, command receiving side), on a bus 16, the lead cycle or 
the Wright cycle shown by the timing chart as shown in each of drawing 4 and 
drawing 5 occurs. Hereafter, each bus cycle is explained briefly. 
[0084] As shown in Lead Cycle:(1) drawing 4 , the period of the PCI clock cycle 
of the beginning of a lead cycle has the address/data bus in an address phase, 
and an initiator is continuing sending out the I/O Port address used as an access 
place. Moreover, C/BE# (3:0) is in a command phase, and an initiator is 
continuing sending out value "0010" b, in order to show that it is a lead cycle, 
moreover, an initiator - initiation of a bus cycle -- it should show clearly - 
FRAME# - being active (namely, low state) — it is carrying out. 



(2) the following PCI clock cycle - an initiator FRAME# - being inactive 
(namely, high state) ~ return, moreover — if, as for an initiator, self will be in a 
ready (Ready) condition — IRDY# — being active (namely, low state) — it carries 
out. 

(3) Subsequently, the address/data bus enters at a data indefinite phase. 
Moreover, C/BE# (3:0) enters at a cutting tool enabling phase, and an initiator 
continues sending out the cutting tool enabling value which shows the reading 
byte position in an I/O register. In addition, a cutting tool enabling value is 
decided with the I/O Port address used as an access place. The table (an 
example) having shown the relation between the I/O Port address and a cutting 
tool enabling value is shown in Table 1. 

[0085] 
[Table 1] 



[0086] (4) if a target sees the sent-out I/O Port address and he recognizes that it 
is an access place - DEVSEL# being active (namely, low state) ~ answer by 
carrying out. 

(5) subsequently - if, as for a target, self will be in a ready (Ready) condition - 
TRDY# -- being active (namely, low state) - carry out. At this time, the 
address/data bus is already contained at the data phase, and a target begins to 
send out the data of the predetermined I/O Port address on the address/data 
bus. 

(6) after that, IRDY#, and TRDY# - being inactive (namely, high state) - a bus 
cycle is completed by returning. In addition, between this lead cycle, it is set to 
CPU11 (specifically BIOS), and the bridge circuit 14 which instead publishes a 
command serves as an "initiator", and I/O controller 23 physically equipped with 
the data register, and the control/status register for serial transmission and each 
parallel transmission serves as a "target." 

[0087] As shown in Wright Cycle:(1) drawing 5 , the period of the PCI clock cycle 
of the beginning of the Wright cycle has the address/data bus in an address 
phase, and an initiator is continuing sending out the I/O Port address used as an 



access place. Moreover, C/BE# (3:0) is in a command phase, and an initiator is 
continuing sending out value "001 1" b, in order to show that it is the Wright cycle, 
moreover, an initiator - initiation of a bus cycle -- it should show clearly 
FRAME# — being active (namely, low state) — it is carrying out. 

(2) the following PCI clock cycle -- an initiator - FRAME# - being inactive 
(namely, high state) — return, moreover - if, as for an initiator, self will be in a 
ready (Ready) condition - IRDY# - being active (namely, low state) - it carries 
out. 

(3) Subsequently, the address/data bus enters at a data phase, and an initiator 
continues sending out the data of the specified I/O Port address. Moreover, 
C/BE# (3:0) enters at a cutting tool enabling phase, and an initiator continues 
sending out the cutting tool enabling value which shows the write-in byte position 
in an I/O register. In addition, a cutting tool enabling value is decided with the I/O 
Port address used as an access place, and is the same contents as the upper 
table 1. 

(4) if a target sees the sent-out I/O Port address and he recognizes that it is an 
access place - DEVSEL# -- being active (namely, low state) - answer by 
carrying out. 



(5) subsequently - if, as for a target, self will be in a ready (Ready) condition - 
TRDY# — being active (namely, low state) — carry out. Moreover, a target 
receives the data sent out on the address/data bus, and writes them in the 
predetermined I/O Port address. 

(6) after that, IRDY#, and TRDY# - being inactive (namely, high state) -- a bus 
cycle is completed by returning. In addition, between this Wright cycle, it is set to 
CPU11 (specifically BIOS), and the bridge circuit 14 which instead publishes a 
command serves as an "initiator", and I/O controller 23 physically equipped with 
the data register, and the control/status register for serial transmission and each 
parallel transmission serves as a "target." 

[0088] As shown in drawing 4 and drawing 5 , when a local bus 16 is a PCI bus, 
a bus cycle is specified by actuation of C/BE(enable [ a command / / bus ]) # of 0 
- a triplet, FRAME#, IRDY(initiator ready) #, TRDY(target ready) #, and 
DEVSEL(device selection) # among all address / data buses of 32-bit width of 
face, and a control bus. Therefore, it is said that bus cycle detecting-element 50a 
can detect the access cycle to the desired I/O Port address if the snoup only of 
each [ these ] signal line is carried out. (However, the address bus and the data 
bus are multiplexed by the specification of a PCI bus.) 



[0089] An example of the specific I/O Port address said by this example is the 
I/O Port assigned to each of the dataport of 1:serial transmission, the control 
register of 2:serial transmission, and a status register. IBM In the PC / AT 
compatible machine, 3F8h street (or 2F8h street, three E8h street, or two E8h 
street) is assigned to the dataport of serial transmission, and 3F9h street - 3FFh 
address (either [ or ] 2F9h street thru/or 2FFh addresses, three E9h street or 
3EFh addresses, 2F9h street or 2EFh addresses) is assigned to its 
control/status register, respectively. Moreover, other examples are the I/O Ports 
assigned to each of the dataport of 1:parallel transmission, the control register of 
2:parallel transmission, and a status register. IBM In the PC / AT compatible 
machine, 3BCh addresses (or 378h street or 278h street) are assigned to the 
dataport of parallel transmission, and 3BD addresses thru/or 3BFh addresses 
(either [ or ] 379h street thru/or 37Fh addresses, 279h street or 27Fh addresses) 
are assigned to control/status register, respectively. When performing data 
transfer through communication link ports, such as a serial port 24 and a parallel 
port 25, (or while having started the application for a communication link), 
access (the both sides of a lead and Wright are included) to the dataport, or 
control/status register occurs (above-mentioned). About the meaning which 



should detect the bus cycle to which bus cycle detecting-element 50a accesses 
the I/O Port of these specification, and its effectiveness, it will become clear by 
the below-mentioned explanation. 

[0090] In addition, if it is this contractor in bus cycle detecting-element 50a for 
detecting the access cycle to such a specific I/O Port for it to be able to mount as 
hardware circuitry, he will be able to understand easily. 

[0091] C-2. Condition judging section 50b : as mentioned above, condition 
judging section 50b judges whether it is possible to reduce performance current 
[ CPU / 1 1 ] to what extent according to the contents of a notice from bus cycle 
detecting-element 50a (namely, minimum performance with which CPU11 may 
be permitted). 

[0092] Transition conditions: The event which should make the condition of 
CPU1 1 change is as follows. 

[0093] 1 : One of the events which affect the activity of the access CPU 1 1 to the 
dataport of a communication link port is an access cycle to the dataport of a 
communication link port. More specifically, they are the event (transition event 
Tr1) in which this access cycle did not occur beyond predetermined time (T1), 
and the event (transition event Tr3) in which this access cycle occurred. 



Communication link ports here are a serial port 24 and a parallel port 25. IBM In 
the PC / AT compatible machine, the 3F8h street (or 2F8h street, three E8h 
street, or two E8h street) of an I/O Port and 3BCh addresses (or 378h street or 
278h street) are assigned to the dataport of each ports 24 and 25. Access to a 
dataport is frequently generated during the data transfer through a 
communication link port (above-mentioned). 

[0094] 2: The event which affects the activity of access and CPU11 to control / 
condition, and the port of a communication link port is an access cycle to 
control/status register of a communication link port. More specifically, they are 
the event (transition event Tr2) in which this access cycle did not occur beyond 
predetermined time (T2), and the event (transition event Tr4) in which this 
access cycle occurred. Communication link ports here are a serial port 24 and a 
parallel port 25. IBM In a PC / AT compatible machine, the 3F9h street of an I/O 
Port thru/or 3FFh addresses (either [ or ] 2F9h street thru/or 2FFh addresses, 
three E9h street or 3EFh addresses, 2F9h street or 2EFh addresses) are 
assigned to control/status register of a serial port 24. ThreeBDh addresses 
thru/or 3BFh addresses (either [ or ] 379h street thru/or 37Fh addresses, 279h 
street or 27Fh addresses) of an I/O Port is assigned to control/status register of 



a parallel port 25. Access to control/status register is generated between the 
post processes after [ before performing data transfer through a communication 
link port (at namely, the time of starting of communication link application) ] data 
transfer (above-mentioned). 

[0095] The operating characteristic of condition judging section 50b: Condition 
judging section 50b judges the minimum performance with which CPU11 may be 
permitted by having detected each above-mentioned transition conditions 
Tr1-Tr4. Here, the transition conditions Tr3 and Tr4 are detectable with the 
notice from bus cycle detecting-element 50a (above-mentioned), moreover — the 
transition conditions Tr1 and Tr2 - bus cycle detecting-element 50a - Tr3 or Tr4 
-- it is detectable by clocking the elapsed time after receiving each notice using 
the watch-off timer ability (not shown) which self has. in addition, a time check - 
according to for example, this invention persons' rule of thumb, time amount is 
considered for T1=1sec and T2=5sec extent to be appropriate. 
[0096] The gestalt of a state transition diagram shows the contents of a 
judgment by condition judging section 50b to drawing 6 . Hereafter, the 
conditions which change each condition and a condition are explained. 
[0097] Condition 0: In a condition 0, it is in the condition of making CPU11 



operating at full swing under a high-speed clock rate, and if the phrase of the 
term of a [claim] is followed, correspond to the "normal mode." If the transition 
conditions Tr1 are detected in a condition 0, it will change in the condition 1. 
Moreover, in a condition 0, even if other bus cycles are notified from bus cycle 
detecting-element 50a, a return is only changed into a condition 0. 
[0098] condition 1: — it is in the condition [ a condition 1 ] which can carry out the 
until fall of the performance of CPU11 to some extent. With the condition of 
having reduced performance to some extent, if the phrase of the term of a [claim] 
is followed, it corresponds to the "power-saving mode." The power-saving mode 
may be the slow clock mode of CPU11. In addition, extent in which a 
performance fall is possible is extent which degrades neither the turnaround time 
nor a throughput. If the transition conditions Tr1 are detected in a condition 0, it 
will change in the condition 1 (****). The activity concerning [ that the access 
cycle to the dataport of a communication link port did not occur more than 
predetermined time T1 (=1sec) and / a system 100 ] not during a data transfer 
period but the communication link ports 24 and 25 means that it is only the 
following in the case of an initialization phase or a post process phase. In this 
case, since it is possible to reduce the performance of CPU 11 to extent which 



initialization or a post process takes, it is said that it makes a condition 1 change. 
Moreover, if the transition conditions Tr3 are detected in a condition 1, it will 
return to a condition 0. That the access cycle to the dataport of a communication 
link port occurred means that a system 100 is in a data transfer phase. Since 
CPU11 must be made to operate at full swing in order to process transfer data 
without delay during a data transfer period, it is said that it makes it return to a 
condition 0 that a performance fall should be forbidden. Moreover, if the 
transition conditions Tr2 are detected in a condition 1, it will change in the 
condition 2 further. Moreover, in a condition 1, even if other bus cycles are 
notified from bus cycle detecting-element 50a, a return is only changed into a 
condition 1. 

[0099] Condition 2: It is in the condition [ a condition 2 ] which can stop actuation 
of CPU1 1 completely. With the drop dead halt condition of CPU11 , if the phrase 
of the term of a [claim] is followed, it corresponds to "stop mode." Stop mode 
may be the stop clock mode which was made to carry out activation of the clock 
control circuit 60, and intercepted the input clock to CPU11. If the transition 
conditions Tr2 are detected in a condition 1, it will change in the condition 2 
further (****). it means that that the access cycle to control/status register of a 



communication link port did not occur more than predetermined time T2 (=5sec) 
does not have the activity about the communication link ports 24 and 25 
(because, a setup and discharge, or a condition lead of a control value are not 
made). Moreover, after carrying out the drop dead halt of CPU11, a time delay 
(1msec extent) is required for returning to the normal mode, but since it passes 
an initialization phase (condition 1), unless it comes out, it does not go into a 
data transfer phase (condition 0). Then, it is said that it is possible to stop 
actuation of CPU11 completely if the transition conditions Tr2 are fulfilled. 
Moreover, if the transition conditions Tr4 are detected in a condition 2, it will 
return to a condition 1. That the access cycle to control/status register of a 
communication link port occurred again means that the system 100 entered at 
the initialization phase for data transfer. Then, it is said that it makes it return to a 
condition 1 in order to re-work CPU1 1 to the performance of extent required for 
initial setting. Moreover, in a condition 2, even if other bus cycles are notified 
from bus cycle detecting-element 50a, a return is only changed into a condition 2. 
[0100] About the meaning to which condition judging section 50b should answer 
access, and should perform a condition judging like drawing 6 to the I/O Port of 
these specification, and its effectiveness, it will become clear by the 



below-mentioned explanation. 

[0101] In addition, if it is this contractor for it to be able to mount as hardware 
circuitry in condition judging section 50b driven based on a state transition 
diagram as shown in drawing 6 , he will be able to understand easily. 
[0102] C-3. signal generator 50c:signal generator 50c — predetermined spacing 
a low/[ of STPCLK# ] yes - level - throttling ****** -- it is for thinning out the 
clock of CPU1 1 of operation and realizing slow clock mode by things. 
[0103] Extent which thins out the clock of CPU11 of operation is extent which 
initial setting and the post process of the communication link ports 24 and 25 can 
be performed [ extent ] convenient, and degrades neither the turnaround time 
nor a throughput. For example, if it is CPU driven in 133MHz, a quadrant or the 
clock of 1/8 of operation can be thinned out. This is equal to the ability to reduce 
the power consumption of CPU in slow clock mode to 1 /about 1/4 or 8 of the 
normal mode. 

[0104] An APM driver is APM when the idle state of CPU11 detects. BIOS is 
called (above-mentioned). APM of this example BIOS has come to be able to 
carry out hardware actuation of the signal generator 50c. Namely, APM If BIOS 
has condition judging section 50b in a condition 1 when self is called, it will carry 



out activation of the signal generator 50c, and will make CPU1 1 slow clock mode. 
It is because the performance fall of CPU 11 is convenient if this period is seen 
from a viewpoint of the activity of the communication link ports 24 and 25. 
[0105] D. Even the power management operation preceding clause of CPU chip 
11 has explained the hardware and the software configuration of computer 
system which embody this invention. In this paragraph, an operation of this 
invention will be explained with actuation of this system 100, referring to drawing 
7 . 

[0106] Each phase of a communication-link application starting period: It 
subdivides in drawing 7 (a) further, and the condition of the system 100 under 
communication link application starting is shown in it. As shown in this drawing, a 
communication link application starting period can be divided into each phase of 
an initialization phase, a data transfer phase, and a post process phase. 
[0107] In an initialization phase, control values, such as a baud rate, IRQ level, 
and FIFO, are written in the communication link port 24 or the control register of 
25, or a status register is accessed and transactions, such as the communication 
link port 24 or a condition check of 25, are performed. For this reason, it is the 
I/O Port (if it is serial transmission, it is either 3F9h street - 3FFh address, 2F9h 



street or 2FFh addresses, three E9h street or 3EFh addresses, 2F9h street or 
2EFh addresses) currently assigned to control/status register during this phase 
period, if it is parallel transmission, it is either 3BDh addresses thru/or 3BFh 
addresses, 379h street or 37Fh addresses, 279h street or 27Fh addresses. 
Access occurs comparatively frequently. Moreover, the latency time until data 
transfer is actually started is also included at an initialization phase. 
[0108] In a data transfer phase, I/O of transfer data is actually performed and, for 
this reason, access to the communication link port 24 or the dataport (if it is serial 
transmission, it is 3F8h street, 2F8h street, three E8h street, or two E8h street, 
and if it is parallel transmission, it is 3BCh addresses, 378h street, or 278h 
street.) of 25 occurs frequently during this phase period. 

[0109] In a post process phase, transactions, such as discharge of the IRQ level 
set up at the time of initialization, and the communication link port 24 or a 
condition check of 25, are performed. For this reason, it is the I/O Port (if it is 
serial transmission, it is either 3F9h street - 3FFh address, 2F9h street or 2FFh 
addresses, three E9h street or 3EFh addresses, 2F9h street or 2EFh addresses) 
currently assigned to control/status register during this phase period, if it is 
parallel transmission, it is either 3BDh addresses thru/or 3BFh addresses, 379h 



street or 37Fh addresses, 279h street or 27Fh addresses. Access occurs 
comparatively frequently. 

[0110] In addition, according to this invention persons* rule of thumb, it is shown 
that there is that no access to (1) communication-link port 24 or the dataport of 
25 did not occur [ of 100 system ] more than predetermined time T1 (=1sec) in a 
data transfer phase. 

(2) It is shown that the system 100 has finished the post process or it is not yet 
contained that access to the communication link port 24, or control/status 
register of 25 did not occur more than predetermined time T2 (=5sec) at an 
initialization phase. 

(3) Don't rush into a data transfer phase suddenly, without passing through an 
initialization phase. It turns out that it says. 

[0111] The condition of CPU1 1 in each phase: The judgment result (condition) of 
condition judging section 50b in each phase is shown in drawing 7 (b). 
[0112] In the condition that there is no access in the communication link port 24 
or any I/O Port relevant to 25, carrying out the drop dead halt of CPU11 is 
allowed from a viewpoint of the communication link port 24 or the activity of 25. 
For this reason, condition judging section 50b is in a condition 2 so that it may 



specify the purport to which the stop clock of CPU1 1 is permitted. 
[0113] Subsequently, if it rushes in at an initialization phase, the access cycle 
(namely, transition conditions Tr4) to the communication link port 24, or 
control/status register of 25 will occur. In order to perform a setup and condition 
check of a control value convenient during this period, CPU11 must work with 
the performance more than slow clock mode at least. For this reason, condition 
judging section 50b changes in the condition 1 so that it may specify forbidding a 
stop clock although the slow clock of CPU11 is permitted. An initialization phase 
is also the period when inrush to a data transfer phase is expected. 
[0114] Subsequently, if it rushes into a data transfer phase, the access cycle 
(namely, transition conditions Tr3) to the communication link port 24 or the 
dataport of 25 will occur, in order to process without delay the data 
comparatively transmitted to a high speed during this period, without losing 
namely,, CPU11 must operate at full swing under the normal mode. For this 
reason, condition judging section 50b changes in the condition 0 so that it may 
specify forbidding the performance fall of CPU11. If it is in a condition 1, i.e., 
slow clock mode, CPU 11 can return almost without a time delay to the normal 
mode. 



[0115] Subsequently, if it rushes in at a post process phase, when the access 
cycle to the communication link port 24 or the dataport of 25 did not occur one or 
more [ predetermined time T ], the transition conditions Tr1 will occur. During this 
period, discharge and a condition check of IRQ level are only performed, and 
CPU11 does not need to operate at full swing and is good in slow clock mode. 
For this reason, condition judging section 50b changes again in the condition 1 
so that it may specify permitting the slow clock of CPU1 1 . 

[0116] Subsequently, if it escapes from a post process phase, when the access 
cycle to the communication link port 24, or control/status register of 25 did not 
occur two or more [ predetermined time T ], the transition conditions Tr2 will 
occur. During this period, carrying out the drop dead halt of CPU11 is allowed 
from a viewpoint of the communication link port 24 or the activity of 25. For this 
reason, condition judging section 50b changes again in the condition 2 so that it 
may specify the purport to which the stop clock of CPU1 1 is permitted. 
[0117] Activity of CPU11: To drawing 7 (c), the activity of CPU11 after 
[ expedient ] explaining is illustrated. In addition, the activity of CPU11 is made 
when an APM driver detects whether an effective task exists in the queue of a 
scheduler (above-mentioned). This drawing shows that the CPU idles 11, 12, 13, 



14, and 15 were detected, respectively during each period after an initialization 
phase, a data transfer phase, a post process phase, and communication link 
application termination before communication link application starting. Moreover, 
the power management operation of CPU performed when the activity of CPU is 
detected in this case is shown in drawing 7 (d). 

[0118] When the CPU idle 11 is detected, condition judging section 50b is in a 
condition 2, and the drop dead halt of CPU11 is permitted. Therefore, the APM 
driver which detected 11 is APM. BIOS can be called. And APM BIOS makes 
CPU1 1 stop clock mode by carrying out activation of the clock control circuit 60. 
[0119] Moreover, when the CPU idle 12 is detected, condition judging section 
50b is in a condition 1, and the performance fall is permitted although the drop 
dead halt of CPU1 1 is prohibition. Therefore, the APM driver which detected 12 is 
APM. BIOS can be called. And APM BIOS makes CPU11 slow clock mode by 
carrying out activation of the signal generator 50b while deactivating the clock 
control circuit 60. Although a system is already starting communication link 
application at this time, please care about the point that CPU11 can be used as 
a slow clock according to this invention. 

[0120] Moreover, when the CPU idle 13 is detected, condition judging section 



50b is in a condition 2, and even the performance fall of CPU11 is forbidden. 
Therefore, the APM driver which detected 13 is APM. BIOS cannot be called but 
CPU11 maintains the normal mode. 

[0121] Moreover, when the CPU idle 14 is detected, condition judging section 
50b is in a condition 1, and the performance fall is permitted although the drop 
dead halt of CPU1 1 is prohibition. Therefore, the APM driver which detected 14 is 
APM. BIOS can be called. And APM BIOS makes CPU11 slow clock mode by 
carrying out activation of the signal generator 50b. Although a system is still 
starting communication link application at this time, please care about the point 
that CPU1 1 can be used as a slow clock according to this invention. 
[0122] When the CPU idle 15 is detected, condition judging section 50b is in a 
condition 2, and the drop dead halt of CPU11 is permitted. Therefore, the APM 
driver which detected 15 is APM. BIOS can be called. And APM BIOS makes 
CPU1 1 stop clock mode by carrying out activation of the clock control circuit 60. 
[0123] E. It has explained in detail about this invention, referring to a specific 
example more than addenda. However, it is obvious that this contractor can 
accomplish correction and substitution of this example in the range which does 
not deviate from the summary of this invention. For example, this invention is 



applicable also to various electrical and electric equipment, such as various coat 
loess devices, such as a facsimile device, a mobile radio terminal and a cordless 
telephone machine, an electronic notebook, and a video camera, and a word 
processor. Moreover, in this example, although reference is made about the 
power management of CPU at the time of serial transmission and parallel 
transmission, also when the communication link with other devices is based on 
gestalten other than these, this invention can be applied (for example, when 
radio like an infrared (IR) communication link is being performed). 
[0124] In short, with the gestalt of instantiation, this invention has been indicated 
and it should not be interpreted restrictively. In order to judge the summary of 
this invention, the column of the claim indicated at the beginning should be taken 
into consideration. 

[0125] in addition, the contents of reservation of the I/O Port address or IRQ 
level described by this detail letter - IBM It is based on the criterion of the 
compatible machine of PC/AT series. 
[0126] 

[Effect of the Invention] As a full account was given above, according to this 
invention, the information processing system which was excellent in the type 



which has the power management function to reduce power consumption for the 
clock frequency of the processor (CPU) which bears the nucleus of data 
processing a fall or by carrying out a drop dead halt can be offered. 
[0127] Moreover, according to this invention, a fall or the outstanding information 
processing system which can carry out a drop dead halt can be offered for the 
clock frequency of CPU, filling a demand of both sides called the integrity of the 
power management effectiveness and a system. 

[0128] Moreover, according to this invention, a fall or the outstanding information 
processing system which can carry out a drop dead halt can be offered for the 
clock frequency of CPU to suitable timing by grasping the operating status of 
CPU more exactly. 

[0129] Moreover, while performing data transfer between the devices (other 
PCs) by which others became independent through the communication link port 
(a serial port and parallel port) according to this invention (or communication link 
application under starting), a fall or the outstanding information processing 
system which can carry out a drop dead halt can be offered for the clock 
frequency of CPU to suitable timing. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is drawing having shown the hardware configuration of 
the personal computer (PC) 100 with which operation of this invention is 
presented. 



[Drawing 2] Drawing 2 is drawing having shown roughly the hierarchical 
configuration of the software which can be performed on PC 100 with which 
operation of this invention is presented. 

[Drawing 3] Drawing 3 is drawing having shown the internal configuration of the 
power management LSI with which operation of this invention is presented. 
[Drawing 4] Drawing 4 is drawing having shown the timing chart of the lead cycle 
generated on a PCI bus. 

[Drawing 5] Drawing 5 is drawing having shown the timing chart of the light cycle 
generated on a PCI bus. 

[Drawing 6] Drawing 6 is a state transition diagram expressing the operating 
characteristic of condition judging section 50b. 

[Drawing 7] Drawing 7 is drawing having shown the appearance of the system 
100 when performing other devices and data transfer through a communication 
link port. Drawing in which drawing 7 (a) more specifically shows each phase 
under communication link application starting, Drawing showing the judgment 
result (condition) of condition judging section 50b [ in / in drawing 7 (b) / each 
phase ], Drawing where drawing 7 (c) illustrated the activity (existence of the 
effective task in a queue) of CPU, and drawing 7 (d) are drawings showing the 



performance (mode of operation) of CPU actually performed under the activity of 
CPU shown in drawing 7 (c). 

[Drawing 8] Drawing 8 is drawing having shown roughly the internal 
configuration of CPU chip 1 1 which contained the power management function. 
[Description of Notations] 

11 [ - Bridge circuit, ] - CPU, 12 - A processor bus, 13 L2 cache, 14 15 - 
Main memory, 16 - A local bus, 17 - Video controller, 18 - VRAM, 19 - A liquid 
crystal display display (LCD), 20 - Bridge circuit, 21 - A hard disk drive (HDD), 
22 - System bus, 23 - An I/O controller, 24 - A serial port, 25 - Parallel port, 26 
- A floppy disk controller (FDC), 27 Floppy disk drive (FDD), 28 - A keyboard 
/ mouse controller (KMC), 29 - Keyboard, 30 [ - A loudspeaker, 34 / - ROM, 40 
/ - An oscillator (OSC) 50 / - A power management LSI (PM_LSI), 100 / - 
Personal computer (PC). ] — A mouse, 31 - An audio controller, 32 — Amplifier, 
33 
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7x-X) ^LTAPMF7'<MlCg^@#^iST 

[0 0 2 1] APM^if<D c fc9{C0SF*9(C^|iT§y7 
h7x7£JSV>ftU:\ C PU©^7- • V*-votyF 

(1) U^a— 0 S F^^a 
-;l/© 1 O) oy&*>'m\ (queue) Wz'gftt^ 20 

(2) C PU©7-T K^ttftOttatlSSLT, APM 
F7-f^ttAPM B I OS^3-;l/f§o C©£t, 
A PMK^^Ii, APM^jSTT'U^-^aytOK 
T\ /<7- • ^*-5>*Vhtttt*aB0IBia#/1lf£ 

(3) 3-;P?4afc APM BlOStt, im<D^-F 
7x7Jftf^*ffoT, ^f^W-'V^->7y 30 
hmif-l^?^§= (IPIAtf, STPCLK#*M^ 

L/cD, CPU^<y7i l'\©A*J*0 7*£iI»rLT 

[0 0 2 2] 0Sttg#O^fOX^^a— 7fC«fc^T 
A PM*J8^fc#ffi£«i:fttfSIMS«fc/V7 

[0 0 2 3] LfrL&tf£, OStti'>XrArtL*^J 40 
9ts:i:tfTt&^. W*tf3HI#-b (->'J7;1/- 

?naoxm*©flfioa!4Lfc«{g (iopo ©ijft 

fe* 0 r-^KSSttJtRflWaicfffctiSOT?* CPU 
14 7;H1 It ti fcf $5jM7- * t) C I* t T L 

ffi©affifr5r-*iMffi*fl»&Lfci:* 50 
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fcCPUtfXn-* ^a-^tltft^Tontf, r- 
«!!©«»fr6r-*3Sfflr*P»Lfci:*tC P U 

# x h 7 7 • * p 7 ^ttft-e*ntf , r-^sfiKisaF 
r-^^fS^LTLf ? 0 etrntf, s^xtai^© 

**#*li:Xn, 0 S rt©fr5fT9Jtf££fr6 fci^T 

it, £{Ifp©T-*££oTL£t\ DKtti'XfA 

[0 0 2 4] E£rfjB£SftT^3$&£©PCtt, Bfl*$) 
$«fcDtryXrA©fi$£tt©#&«fibT> {fe©2£±EL 
fc$2§ (^Jx.tffte©PC) fcOH-Pr-^ieaSSffoT 
V>*WIHH4, C PU©><7*- v>*ffiT*£<StJtt 

gyoWtt, CPU©^7*- vyx£{gT£tf£ 
^J^fcSttSnT^S (®M77'J^—>3 y«A P 
M F^^/W- • > hS#*£WTt> 

If^jSg-tt-f, APM BIOS ttn-;I/S 

tlftVO . C©fc«>, CPU^y7 , B#tti««B&B:>V7 
-V*-W>HH (^J^lf08#BS) £-£ofr< 
HfcTVTtK S/XrAtfC©$$g£?gfflT*£5©fci\ 
C P Utf^K (*fcfc5it«W£vM$lffl) «ifm^« 
IgfcH&ofcfcfJSt, £^-5©tf*1i£&oTW;:o C 
P Utf^fc»fm-6««t**»!IHIi:tt, €^€v\ 

(1) *-A*ltfffi£B#iaW±&frofci:£ (W*.fcfl$ 
^0 6-9 5 3 0 3^$B©S4^7^77) *f\ 

(2) DMA$E5MRt (faft*^ DMAfe^BttiCPU 

«ga©o-*;i/ • ^x<DM®m*imt2>) 

Wm^O 6-2 6 6 4 6 *if, CT<IB6nfc 

WH^LA^*v>o !l©J:34IB6nfc»Biaitpt©*CP 
U^xn- • 7a7^X«Xh77'- 7a77?€T 

JS0fti/\ Hfr<fi\ CPU©^7*- vyx^fgMT 

tti L t © RS-eilM h *^ b tcr- ^ C iM^ 
froT^SfH-pfeoTt, ®l:C PU©^7*-vyx 
^fgT?€> ^7- • y h%H*[Ri±$-&fc 

[0025] *m<Dmiz. T-mmo*mm 

7o-b7^ (CPU) ©ftffHaHR*atfiTeL<tt 

v^-^yhi^t-rs^^7©, «nfcitffl«ia 

[0 0 2 6] *RW©lft«BWtt» ^7- • V^-y 
Loo, C P U©ttffHiH!c*iaTXtt^9±«*« 
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[0 0 2 7] *»IBOH4*i«a:, C P UOftffttIB 
Tf C P U©lbfffljjaR*fiTXtt^ff±S** c ktf 

-So 

[0 0 2 8] #BljH©H45gWtt % iMtf-F (*>'J 
LfcttHS mtffliiOPC) fcOIBTr-^CaS^fTo 

[00 2 9] 

[fflUi*#i*-r*fc«>©¥8] 
m 1 ©MBS : *$SWfcL ±fM£#ffiLT££ftfc& 
©"C&9, *©Sl©«8iBfci\ (a)am^-h\ 
- F<k 0 fcffilHttffffi^aHt*- F, m*%&£W 
±2#r&±*:- FO#ftfft- F*jfoC put, 
(b) lJM±©jaffl«Sfc, (c)taffiCPUkMfai2l« 
§§k©fST*lfl1-£fci&©^Xk, (d) fi!l©Jl!4Lfcfll 20 

ktttiintc&ffi Lfiox- * KSS*fT 9 fcfeOflfll* 
-hi:, (e) ffl|B/tt±©^*'-»M*;b**-*** 
fc*©/tt-1Nf*;MJttfi^«k, (f) MIBilff 4<— h 
tc7^-bxr§fci6©/^X • ^^^ttfflbfecfcfc 
JSSFUT, twee P U©IMtt-F£$£-r3f;:J6©« 

*w£¥8k, (g) tuiam^j^ig^iPit-FT'^ 

k, (h) iSiB«lfM¥S*W±€-FT*S§i^^ 
fc *© c p u ibflsflUh^a k , *£€f c k k t * 

[0 0 3 0] & 1 ©HliSfJ:^51fffl«ia>/Xr Afcfcv 

w*a»is©^7- • *yy l s 

I (PM_LSI) 5 0 kV"5 1 ?-y~7L S I Ei^T 

c p uj-yytDn-Dfamvy" s t p c l k #"ica** 
nTt>«ki\ cpu«i^{?±¥att, mtfcp 

U^AA^n7^MT?§A-F>)x7 (#J;itf 40 
»»©^oy*iW»@B6 0) TSoTUK Sfc, 
C P U©«6- Ffi S T P C L K #*MfcB»*tfT 

fcJfefeffikS'Sfc rxh77- ?o>y?j T-fe^Ttxfc 

[00 3 1] SulBHItf- h ktt, «H*lf *>U 7;1/ • # 

[0 0 3 2] Kffi«*M£#fitt, am*-FTT% bu 
ES"J 7/M£&Xfi/^ IwHS&DT*-* • Ffcffl 
ST 5tifc#- F • 7 F UX (ffil^lf S/ U 7;14mM©7 50 
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-^•^-Mctt, 3F8h#ifi (C0M1) , 2F8 
h#±ti2 (COM2) , 3 E8 h#J& (COM3) , 2E 

8h#i& (COM4) ©3^©^-fn*»i^xttaa^ 

fiJ^T?.n§o Sfc, ^7U;I4te2£©r-* ■ 4?— hJc 
ti 3 B C h ftiffi ( L P T 1 ) , 3 7 8 h#%(LPT 
2), 2 7 8h#tfe (LPT3) ©^©^fftfrlo 

l ©ffi£«JHfiU38£l.ftfrofc<: ktcjg 
[0 0 3 3] Sfc, HufEttHW^Stt. FT 

x&tmzfiorcibo)^* • wtMtn 2 ©m^nsm 

§ <fc 9 fc LT t> <fc V\ ^ 'J 7>HS8©fc»© 

$ii8P • i /o#- f 3 f 9 ht mnms 

F F h#i& (COM 1) , 2 F 9 h HiftJiM 2 F F h # 
tt(C0M2), 3 E 9 h«M3 E F h#J& (CO 
M3) , 2 F 9 h#J&J!jS2 EF h#ifc (COM4) © 
t^fnfrtfim^tu ^7lwMtejM©fcJ6©M 
8P-tt»U^X*a:3BDh#il!l71S3BFh#tt (L 
PT 1 ), 3 7 9 h #±til7bS 3 7 F hfftt (L PT 
2), 2 7 9h#i&ftM2 7Fh#ifc (LPT 3) ©^ 

fn*Hcfij^T6.nTv^©T% luie^x • im^h* 

[0 0 3 4] £fc, iul2«l|iM¥l§ti, fiP«^e— FT 
T% fiftE'>U7;HSaSXtt^7U;H£2S©r-* • 
McfimP>ftfc#-h -7FU7. (WAtf3 F 8 h# 
%(C0M1). 2 F 8 h#i& (COM2) , 3E8h 
#%(COM3), 2 E 8 h#ifc (COM4) ©V^-ftl 
*\ *SV^i3BCh#ttl (LPT 1) , 3 7 8 h#^ 

(LPT 2), 2 7 8 h#ifi (LPT3) ©l/vftlfr) 

t7^-b^tS^x • ^^^^t/cci ktcjS^L 

[0 0 3 5] WE««W^®(4, ff±^-FT 
T% buIS^'J 7;HsSSXtt^7 U;Hte3S©»JWffi©iSS 
Xtt»l»*ff3fc»©/U • */I/#B£Lfc«:fcli: 

«tv\ '»J7;HESJ©fc»©lWIP • «»U^*H: I / 
0>K-h3 F 9 h#%7^jM3 F F h#HU (C0M1) , 
2 F 9 h%Wn^.2 F F h#% (COM2) , 3E9h 
h#% (COM3) , 2F9hS%7!)S 
2EFh#m (COM4) ©V»f n*^fc*IST6tU $ 
fc, U;HBaS©fc»©{WfP • ttHU^^tt 3 B D 
hSJtt7^S3 B F h#% (L P T 1 ) , 3 7 9 hSJftTlj 
M3 7Fh#% (LPT 2) , 2 7 9 h#tt!!7 1 )S2 7 F 
h#i& (LPT 3) ©V>1*n^fc*jaT5nTV^© 
T\ husB^X • ^-T^;l/^HJ#a«cne.##ii'\©7 
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[0 0 3 6] %2©flliS: g-fc, *^£D^2©{|iJffi 
«, (a) fflff*-F, a£*-F<fcDk$S*7Wf£^ 
ffi**-F\ mft*ftk\c®!t£#tz.&&X:-Y<»m 

ftz-Fm-DCPvt, (b) iw±ojaia«HBt, 

(c) fuflBC P U i:IUfBSia«Sgi:oH"PjiM^5fcfe© 
/Wt (d) ffiOlfciLfcffiBkllffliWfcSSRLM-Dr 
— ^I5a6*fr3 fc«»©38lfll*— h fc, (e) fufBCPU© 
»fN«!8*t-* , r«fc*©CPUt-*¥ai:, (f) 

vjtjv&m&t. mem$-hic7t*zt io 

EC P U£IP**- FXttffih*- F©V^fn£T**- 

(h) ffiECPU*»**-Ffc**fci&©f&JfflHi 
#*iHECPUK:2S*fc«>oM#fl4#ai:, (i) MfB 
C P U Ffcf 5 fcfcOC P Uidft#±¥S 

4:, (j) taEcpu*-*^afc***-*«*fttfffl 
Ettaw^at «k swsBsoasc&fcjs u t\ mm 

mitzvmmummt, zttsctzmttz^ 20 

[0 0 3 7] »2©«iBfc«*1IHB»a*>XrAlc*^ 

»4#ai4, w*.tffca©/V7- • v*- { ;^n s 

I (PM_LSI) 5 0t^lf77LSIia^T 

mztiZo mmmtfmzmmm, a*tf 

C PUf-y^©J$oSJ»lf>" S TP C L K #"tcA^c? 
ftTt<U\ Sfc, C PUi)f^±¥a(i, flUAtfCP 
U <\<D\ti fuyt ZWgft f F 7 x 7 (P*. tf 
aiS©*py*IWW@i&6 0) T-feoTti;v\ 30 
CPU ©IP**- Ft± S T P C L K #*KWUBI&**T 
£3 rxo--^D7^J , fMit-Fttttfl^ny* 
*^±flM:S£fc ("X}-y7- ?n<y?j TfeottJ; 

[0038] iwacput-^a©*^^-: >ssy 

tt, ®mi A PM F^/^X^ri?!- 5©^^frJiJ4 
#flBT5, fc^5V7F'>x7Wfc#ftfc«fc^Tfel$E 

[0 0 3 9] BulH®i*$iJSiI#a®*^L/—>3ya, A 
PMK7^/W, X'Ti/z.-ytDW^mm^W** 40 
(t4fc5£©) ttaTfcScfcfcttUJLfc 

ttfc, wippj^afciswsismstwHLT, as 
«TOt#axtt c p ui&ft#±¥a<D^i , n*^ffisi] 

{fcStfS UD^ttWfcttAPM BI0S^n-;l/-T 

[0 0 4 0] MElfstf- F fctix 0M.tf$"J 7;b • # 

[0 0 4 1] HuEMIW^Sa, 1^-FTT\ hu 
E*> U 7;HEiMXtt> ^ lwbfraif ©r- Z • t°- h fcfij 50 
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ST&nfctf-F -7FU7 ($JxJi:3 F 8 h#±& (C 
0M1), 2 F 8 h#J& (COM2) , 3E8h#itfJ 
(COM3), 2 E8h#% (COM4) ©V^ftj&\ 
»5Wi3BCh#Jft (LPT 1 ) , 3 7 8 h#%(L 
P T 2) , 2 7 8 h^ffi (L P T 3) ©V>1* tlfr) K7 

ftfr-3fccfcteiS8i/r* tp**- F^a^tf to? 
[0042] msm^i^m. «e-FT 
xiamzft? Kb®** • tf-r* M>*8 2 ©mentis 

£j^ffi7**l^fci^**J:9fcLTfcJ:v\, ->U7 

;naasofc»o*!i» • ttft^x^a i /o#- h 3 f 

9 h#i^7 1 jS3 F F hStfl (COM 1) , 2 F 9 h#i& 
TIjM 2 F F h#ifc (COM2) , 3 E 9 h #i&PjS 3 E 
Fh#tfe(COM3), 2F9h#it!!7 , jS2EFh#i& 
(COM4) (D^fftMzm^T <bft. £fc, ^y\/)l 

mmtorcbmrn • ttau^**a;3 b d hS^7ijS3 

BFhSJft (LPT 1) , 3 7 9 h#iftftS3 7 F h# 
% (LPT2) , 279 7 F (LP 

T3) ©VvfftfrfcfflijjT&ft't^S©'?, fl&E'tt- 

■y-'f ^;i/«w#attcn6*s«! / \©77-b7, • u->r* 

[0 0 4 3] $fc, i9Ett«W^#ai4, IP**- FT 
T\ BuE'>U7;l/fiSIXfi^7U^e2l©r-^ • 
Ffc#m5ftfc#-F • 7 FU7 (MAtf 3 F 8 h# 
Jfe(COMl), 2 F 8 h#i& (COM2) , 3E8h 
#Jft (COM3) , 2 E 8 h (COM4) ©l/vfft 
*\ &5VHi3BCh#ifc (LPT 1) , 3 7 8 h#tfi 

(LPT 2), 2 7 8 hS% (LPT 3) ©V>"ftl^) 

[0 0 4 4] Sfe, iulBmiW^ati, ff±*-FT 
T\ MfB^> U 7;HESSXtt^9 WHESSOiW»fl©«S 

tS&LTs ff±*-F^±LT!P**-FtM^^f 
B*tt^tS«fc3tLTfeJ:v\ ^U7;l/feiM©fc46© 
MM - I /0#- h 3 F 9 h#ii7 , jS3 

FFhS%(COMl), 2 F 9 h#%7 1 jS2 F F h# 
m (COM2) , 3 E 9 h#t&71jM3 E F hSttil (CO 
M3) , 2 F 9 h#%7b52 E F h#iH (COM4) © 

®-^U^X^tt3BDhS^7!;S3BFh#% (L 
PT 1), 3 7 9 h#ttH71)S3 7 F (L P T 

2), 2 7 9 h#«s7!rM2 7FhS% (LPT3) ©^ 

■rn*Hcgij^Tp)nT^5©T% tuie^x • iM*>na 
tbi#at±iitip»^sffi'\©7^-tx • -9->r*;i/*ttfflt 
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coo 4 5] sfc, mivmnmmmmz- h^o 
mmmbx^mm^ toiec p uz-z^m 

EC P\J <D7 -(FmmZtfi&UzL.tlzfoglX, m 
fcLT£><£</\, 

[0 0 4 6] HulBmWJ^^mt-H^O 
l^I^RTtTV^Wi, B9f5CPUt-^¥S^B& 
EC P U©77 K;l/ttlS*ttffi Lfcil ^cjSgLT, tu 

tuiec p umm±mzmitz 

#%&0lClX$>^\ 10 
[0 0 4 7] Sfc, fuffim^'J£^Wit-F'\© 

EC? U©77 H;«i$ffi LTfe, Buieii5^»¥ 
[0 0 4 8] S/c, fufe$fi*'J£¥Stff?±t- F'N© 

tec p u©77 mmzmLTt*. mmmm^ 

LTti^o 20 
[00 4 9] 

mm mm- b wmas u 7)i • f b 

;U-#-F) ^LTtf9ffl^t5t©r-^^i, 
U-K I RQU^/k F I FO&£) S^ft^Lfc 

©#Rf*fTofc9SM#-F©tfti*fitS-f5 r& 

mmttztmmx&Zo 
[0050] WLmw, i mm^Mfs ss^-f 

^•feXtf |g l ©F^^W±fg4 L&fro fc d £ Kfog 40 
LT, C PU£I[S*^-FtdI&£tf3<fc9fc:&oT^ 
So Sfc, ^2<D<|iJffitJ;ti{±\ iM^-FTKfc^ 
T, r-2<!fc^©/c&©x-* • tf-h^©7^7>tf 
H l ©m^8#^±%4L^^ofcc: i:{c^LT, C 
PUAW^-FfcM^-rSJlt^pIT^o iKDH^nJ 

^nrv^^^^cftc c p u^7-r v>wm m^m % 
mm-g. mm) x&zct znzt, mssm 

^(Ofctb<OT—$t • ^©7^-trXtf^ l om^Bf 50 
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fc©H"T?r-*i£2i*fToTfc51\ C P VZ7)imWl 

tlfi\ CPUO/<7*-V>X«llfiT**T/<7- 

fclBM PC/AT5^ ("PC/AT"^I BM 

tiI/0^-h3F8h#% (Xtt2F8h#*. 3E 
8hfi, 2 E 8 hilO^fnW tfSiJO^TSft, 
^7U;KSSI©fci6©f-^ • #-Mi I /0# 
-h3BCh#%, 3 7 8hSi, 2 7 8 h#%©V^f 

[0051] #^©3? i ©fliiBKinif, ant 
■rsfeft©/^ • it^^;i/*^2©m^iaw±«4L 

rsctsffBi-rso coifRrsnTv^jtBiBifKCP 

iifc^asnsi:. »«w»#aa:cpuftffff±¥ 
s^ffiidfkb, c p imawwfcffih*- F»c*»t 

©inn»7 f -*eas*ff3fc»©i(iffla , r6*<fft)nT 

Xt±^©^aA^t^7LT^5iI^^ 
Hflcf*. Lfej^oT, d©^«, ^Efcr-^KjM 

v\ tv>d^lBlifti\ *%W©^l!IISK«tntf, CP 
U©ii^^D7^^t^ff±^-tiT^7- • v*- 
^>h«l**lRl±7#*i:^5IRl**8. HtciBM 
P C/A TaWHTftt, S/U 7;HE2l©fc*©iSa»fl 

xi&mvimmt LTi/o^-h3F9 hmn 

M3FF#tffi, 2 F 9 h#ttfj7^52 F F h#%, 3E9 
hStfeTiMS E F h#ffi, 2 F 9 h#i^7!iM2 E F hH 

«s©^-fn*^suoST6n, s/c, ^7U;Meas©fc 

i6©»J8PfilXtt«fl8©«i»«mfc L/T I /0^- h 3 B 
Dh#ttl7iM3 B F hSife. 3 7 9 h SififlM 3 7 F h 
S%, 2 7 9 hS%7 1 lM2 7 F h #J$©^-f ftfr* W 
STP.tlT^5©T% ^X-^^^tH^afiKS* 

[0052] $/cs *»w©s i ©iisit«tn{f, ®tt 

^\(07^-t7.^mLfcc:i:(CJt^LT, CPU^lS 
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0r-7 • #-F^07***tff8£L;fcCfcfcJiS«fL 

p uttawtiittt- FtawrSx 1:^5 arte* 

7t-7|ejM£«U CPU*7;l/«l»S-fr3&gff 

^l«?W^httc, CPUfcillltt-FKR 
UT7;l/fi5ffl?-&5i3fcftoT^5o Hfcl BM P 10 
C/A TS$»1$m «>y 7;He^©/c46©t-^ • # 
-htiI/0^-h3F8h#% (Xfct2F8h#ifi, 
3 E 8 h#ta 2 E 8 hftJftO^-ftlfr) tf*J*>ST5 
tu Sfc, ^7U;Mg26©ft»©7*-^ -tf-Fli 1/ 
0#-r-3BCh#tfe (Xtt3 7 8h#tfe, 2 7 8 h# 

tltf 

[0 0 5 3] 1 OflliBfcAftff, f#± 

^-FTtcfcW, r-*KaSO*J»fi*S^xa:j!HII 20 

CPU£flW*-FK:a$S«J;3KftoTV3. $ 
Mj^LfcctfcfS&LT, CPUtfffiht-Ffc:^ 

ufj^ff jt^mimmt u c p u aawfrfciwe 

^bfctl^Htit, MHS£7x-X££AU r- 30 

mm<D?mmmnz z. tzm&Zo r-mm 

BffcttC PUttilirt- KTT*7;l/S»L4tttitfft5 

$ d u tim&zti&o *%m<D&wffifc&i\if. c p 

PC/A T5$$m S/U 7;ME2SOfcftOW«HiX 
tttflg0«»l«ffii: LT I /0>t°- h 3 F 9 hSU^S 40 
3FFSI, 2 F 9 h#ifcP)S2 F F h#i&, 3E9h 
S*ti!fl3l3EFh#ift f 2 F9h#%7 1 jS2EFh#tti i 

<D*JWfiX{i«l©^»/f t LT I / 0#- F 3 B D 
h StiijTljM 3 B F h #tt!2, 3 7 9 h #%7^S 3 7 F h # 
Jfi, 2 7 9 h StteJiM 2 7 F \i&m<D^?tlfriW!)% 

07£-fe7 • iM^l/fc&tH-rtttf 
[0054] m? z> fc*8U!W\ ( i ) 7;I4MW<M! 
ftr-^«BJM7x-Xfc^A-rst(lfc:tt^r«Iffi»S7 50 
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x-X*«*i:v^jSi:, (2) l)Ml7x-XSO* 
^7SttS7 x -X7& C P U 0^7 *- v y 7.{g~FtfRj 

ftfeS, $$ig£7x-X&tf*S7M«7x-XT»&3 

cfc^asnai:, cpuo^7*- v>x*a65g 

0/cJ60»U"77^^\07^-t7^Tt>nT^5^ 
if, r-7$w£7x-X&c£Af 3 C fctf*fiSlX*ffl 
P^T'ti, ff±tp0CPU*as«*-F*TlU Rftfc 

307&3 O *«WI4, ^•tf^MMSreCPUO 

[0 0 5 5] LTzftiT, *«WtJ:nif, i<0ML 
fcliSS (PRtfffiOPC) i:0H3T'T-*iteiM£fToT 
l^SIS (XttHI77Uy—>3>0iElj|fp) TfcoT 

07&5 O 

[0 0 5 6] *3BB©S5K:ffi©B«, Wa^JiStt, 
[00 5 7] 

[fg^0^SS0^^] «T\ Hffi^BBLfttf 5*fB8 
©3«J£§¥l$-t3o 

[0 0 5 8] A. >±z2±jk • (PC) 1 

a-* (PC) 1 0 0©^-F£x7TO£^LTI^ 

[0 0 5 9] • 3>hn— 5T?*5CPU 1 1 
It, ^U-f>f^-'>XfA (OS) ©ftl»~FT\ 
&17D?7A£#IfTT5£5£&oTI/^o CPU1 
l fr6fftf&7p-fey+r • ^7. l 2tt, p~*;1/ • ^7. 
1 6St> % >7rA • ^7 2 2 2pgl0/^X^L 

Xs &Mmwm (SB© ta»LT^s. cct*, cp 

U l ltt, H8t^LfctO4:iera-*fliTa50, 09* 
tf* Intel a^rplS-r 5" Pentiura/lxx 
MHz-fiK $fc, §^712, 16, Rt/2 2 
It, ZtlZtU 7F1^X-^X, 3>h 

&mtztctb<D, jtRwsatiiif^-r*/^^**. □ 

• ^7 1 6 lintel tt^ffilf-f* 

P C I (peripheral Component Interconnect) /^7T 
£3o S/c, ^7rA-A7 2 2(i, FDD&if0jtf$ 

w^ftijasKB^ftatsfefto/UT?*?), ^0- 

01Jti> I SA (Industry Standard Architecture) /^7 
[0 0 6 0] 7P-fe7+r-^71 
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6 tit. "fVyVmi (*7h--PC IfV-yis) 1 4 

fcj\ *-f:/ • 1 5^©77*7»)ft£»tafc 
#©^€0 • nyhP-^i:, W^X l 2, 1 6 5g©jl 
gl£Wf ££&©r-* • /^7 7£#A/f£1i$£ 
SoTi^. • ^tu l 5te, cpuiitf^f? 
"TS^n^A (0S^7yu^—> 3 y.yn^ 

a* if) ^n-KLfco, cpui imtmmtLx 

ffl^fc9t3fc&©»t&&RfH£ft^0 (RAM) 1? 

^^y-^)\5\z\t y *.®mztmw£m 10 

A^nJ^ft^Vt ^y^RAM (DRAM) tffflV^ 
ft, #!l*tf8MB@g©gltf77TAl OOfcSP^ 

fltens., 1 3?7jvt7p^ti, m 

++'r>a (TLevel 2 (L 2) -*+ >y->aj 

i:tv>-5) cpui 1 ©#Lgjifi^f > • * 

ntt/^o L2-*l-7i/al3li> DRAMiOfel 
3i7^-tXRj^7.^rY-y^R AM (SRAM) T*W 
$£ft, *©:Sa«:0!l*.fcf 2 5 6 K BgST-fe^o 
[0 0 6 1] 6 fete, tff^oyh 20 

2«B8*^«E?n5o £r* • 3VhD-7 1 7ti, C 
PU l l ^60JtBi8r^3&^IBfc«ia , r*fei60JSja3 

(VRAM) 1 8(C-M»f i&tyfcfcfcfc. VRAM1 

8 frzmmmnzmm Lxm^mt lt©$h«* 

7V77W (LCD) 1 9fctftfj-f3<kdfcftoT^ 

So 

[0 0 6 2] p-#;1/-^X1 6£77tA- A72 2 

v^lsltt (P C I - I S A7U y7) 2 OK 30 

DMAnyhn-7, fiJOJA^ny h-p-7, 7n 
y^v7;l/ • • *>fv (P I T) iktsklt 

ifitJSfcft^TVSo Z.ZX\ DMA (Direct Memory Ac 
cess) ayhu-^tlt, CPUI KOftftftLfc^'C 
y • 1 5 -tiUHK (W*tf F D D 2 7 : &£) 

4i»6OA-K^x7»l0ii* (IRQ) £1!{#1-T, C 
PU 1 nca^-f^cfcdKft^TV^o £fc, P I T 40 

«, wm<D*4-?mz*ZT a i oort©§gPK:« 

£#>©«§§?•& £ 0 P I T©£fS*>rvflhf 
it. W*.tf5 5ms e cUSHT'OS/B I OS ($$) 
t4ASaHBW*J9i&», 15. 2(ise cHPHTo- 
//vf ■ U^/UjbW&fr&DRAMU 7lxyi/ajg* 

Yvfg^ *-T^*ift©fc&©h-y£$fflfs^ft 

ffT'fe^o 

[0 0 6 3] 7Uy-7|s]B2 0W\ ftf%£tt& 
B£LT©^-F • 7>X* • F7-T7 (HDD) 2 1 
*S«f«fe«)©'l'>*-7x-^ (tfUfflDE-Yy 50 
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7x— 7.o IDE (Integrated Drive Electronic 
So IDEIJ, I S A^XKHDD^S^tSyc 

i6©-r>^-7x-7;Mt&) £^A/e^5 0 
[00 6 4] ftfc, ±j$Lft 2 0©7U y 7@SS 1 4 & 
t/2 0te, PC I?»B£SftT*D, Hftfctt*-©* 
•y7-try h©JgH"eS«SnT^So f'y/ty h©- 
Wi, lintel tt*TOt«"T r i t o n"?» 

[0 0 6 5] 77rA • ^72 2Ktt, I/OPi/hP 
-723, 7Py r^77 • P7 Fp— 7 (FD 
C) 2 6, *-tft-F/v77- 3>hD-7 (KM 
C) 28, *- TJ*> PVhD-73 1, ROM3 
4, ^-^->7>KS I 5 0ftif©, 

[0 0 6 6] I/03>hn-72 3&> 7U7;l/-# 
- F 2 4 ^7 • F 2 5 ft if ©S{I#- h 

Lxfjo t-* k&tszmmtzrcmmmzy f 

7T*&3 0 2 4^2 5ftif©Sfltf-Hi, ffi©?fiiL 

^^7^^lATV^o I/03>hn-723{i, 7U 
7;I/$EiMRt>V^b;l/^^n ; fn©/c:i6©f-^ • U 
7X ? W#/tf fi ^f*WlWK:«*T^S. C 

n^u-77.^Ktt, en^nsw© i /o#-f • 7 f 
i^x^fij^T^nrv^o ftfc, yi>7/i>-#-F©8i 

ISOHWttR S-2 3 2 CT&D, ^7U;l/-^-hO 

[0 0 6 7] FDC2 6&, 70 7 tf- • f-fX^ • F 
7^7 (FDD) 2 7*BIWWIPt*fcftO*ffl3>h 

[0 0 6 8] KMC2 8l±, *-4?- F 2 9^5>©A7J 
5/ci6©PyhP-7T-feO, 2 9^3 0*>e.©A73fI 

2 2±Ki£9tH-f i^KftoTl/^o 
[0 0 6 9] ^-7V* • 3>hD-73 1 ti, t^fi 

t-f^oybo-^aioiocli^ pit 

t&zt-eib&o t-f-f* • pyhP-^3 l ©tHti 

ff^li, Mx.^7773 2T'iiitg$n, Xlf-*3 3fr 
[0 0 7 0] ROM34&, «|jil^t»tji*r-^^ 

^XrAl 0 0©^SjB#Ktf9r7h • 
7P^A(P0ST) Jf> % i/7fi»10 0rtO*A- 
F7i7©AW**Ji^-r«/'c«>©7P^7A (B I 0 

s) tfssnso 

[0 0 7 1] %St§ (OSC) 4 0tt, CPUI lftif 
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*&t§fc46©tif§T*35So ft*, CPU1 lfctt, ^p 
7 * WPIalSg 6 0 (&£) fcft L/C * n y * fll^tf A* 
SftSidfcftoTV**. 

[0 0 7 2] /^-•V^->7>hLS I (PM_L 
SI) 5 0ti, C PU 1 1 ©/V7~ • n-^yH 

mtfmizmmzrcibKmiztitcmftL s i t*£ 

<fcDJlf*«fc:W\ D-A;h/«l 6±©lbttrt8 
( r**-X?-7\j fctv^) LT\ ms© 
* 5 y y-pWflPfll^ S T P C L K # (fu$) * C P U 
1 lfctH*rT5J:3fc:4oW5o PM_LS 150 10 
tt> W*tfy-h7U>f©«fc5ft*5#;**Al^lc<fc 
oTSIJi-racfc^tS, KLS If-y^5 0tt, * 

[0 0 7 3] 7D*y7f&J»|sli&6 Ofi, OSC4 0fr£ 

cpui nc«i&*nsA^^ny^*aiaiifrsfe 

i6©|5JS§T?;g>3o M£*©&fi5] vmT&^rUo^ 
C P U 1 1 Ii$iJ'${§^ S T P C L K C fcfc 

fiTXfi^fcff±$#5«li:A^tSo ttiKWL 20 
T\ *ny*MtPlltt6 0H\ PLL@g§l 1 a^A 
^^0>y^g^iiifbT, CPUI lfc^fcffih* 
#5fci6©&©T*&§o #^0J©?Py?fflffllsI8&6 
0H\ APM B I OSfcioTSWfk^n^o 
[0 0 7 4] ft* % l£r|J|fcf:fVTVSJ&i?©PCtt, 
1 1 71)5 4 0 t/Ts-f 7o >y y ^Hffi^M- K$ 

x7*jss**«m.tv>*. pc*«§js-r*fc«> 
fietttiaatfft^o-e, *B^»fpT*{i«nsLTv> 30 

§0 

[0 0 7 5] B. PC 1 0 0077 HfrxTftfiB 
02fC« N *^©^{c^^tl5 P C 1 0 0±T?^f 
5116477 h7x70«HS*«B8Wt^LTV^So 

[0 0 7 6] B I OSH 

«Tl©y7h7x7fi\ BIOS (Basic Input/Outp 
ut System : S*AW^^XtA) T*&5 0 BIOS 
W\ ->XfAl 0 0fp©&M-F7x7 (ifftoy 
1 7 J S>*-#-K2 9, HDD 2 K FDC2 
6ftH) ^»-T5fci6(DS*ll]^^^i6fc7 , Dy 40 
7AiTfeD, ±ffl©7W7A (^WfY>^- 

K7x7»flF*fr$ J: SfcftoTV^ 
3 0 C©fl&, BIOSWu ->XfAl OO^eWL/cBf 
t*ff , r*7 , -h • XF^yy y»S\ 
/2 2±fc»4Lfc»l0ii**«yi , rsfc»©;l/-f-> 

>H»J&K:*v*T£ISfcCPUl lf'y^A-F-)i 
7Jftf^f5rc46©APM BIOS (itu$) tCOlfC 

#£-f& 0 50 
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[0 0 7 7] OS (^U~fY>y-^TA) jj 
OSfct '>7fAl 0 0©^-F7i7Rt>*V7h7x 
7*^Wfc§at3fci&©g#y7h7x7T*fc5o 
0JS.tf* OS/2 ( ,, 0S/2"ti*I BMttOiafll) 
J f > > Windows ("W i n d o w s "ti^M i c r o 
s o f tttCfiiSO tfCftfcKS-rS. 0SM\ HDD 
2 l«:HOE11ttllt««lt*77>f;I/*«a , r*fei6 
© T77-r;l/- N CPUI l©yxy^ff 

©lfJ?^MI{££WaT3fci6© rx-Jr^a— 7j , 

S>+j ftH£#A,T'^3 0 Sfe, -7 -r^F "7 7 
X$ftlf©©a©fci6© ra— «f • -Y>y-7x-Xj 
• 3—)]/£i/ZTh • 37>F) &#ATV 
5 0 25fc, ^-K7x7»ftffly7h7x7©5%» 
frP>ji2in£tl3*-f7'© rfW*« F^Aj feOS 
©-WP3&«4:fflS*tifcv\ rVWX- F^-YA©- 
09tt, L C D l 9 fti?**gl£l$rf 3fci&©Tf X 
7W • K^-f'VefcSo APM BlOS^n 
-^-fSAPMF^A (Wi© t>C©Jffc:&&-t3o 
[0 0 7 8] AP (7yj»->gy^ay7A) 
1 : B HftJifcL APT'SSc 7-7p, 

x, atmu wmz<D&-?nV7Lftk?\mm 

%o &APf±* a-if©jtStJSi:T, HDD 2 1 

dd2 7^i: , ©MS)iEiigs^e>^'i'y • 1 sk. 

ata-F«n*. ft** APM (Mi© fcttJSLfcA 
A7- • n-^Vhaf^fir^t, A PM Fv>T 

[0 0 7 9] ft*\ 02fc^1\fc9ft&V7F7x7© 

[0 0 8 0] C. ;<7-7^yHSlQil8 
llStcii, — ^-^VKS I (PM_LS 
I) 5 0©rtas«lfi*^LT^«o KLS If-y7*5 0 

ti, ^IIKMicff « c p u©^7- • v^-^y y MJj 
ff*ffat*Sf*fc«)K, ^fAlOOrt^iJ 

[0 0 8 1] 03£5Vf<fc5^ PM_LSI50«, 
AX • 1M2;l/tttii»5 0 a fc, ttttfij£fl!5 Obi:, 
M#»4«B5 5 0 c $fc, P-TjyU • AX 1 6 

cp©7FUX-AX, f-?-;a Rt5p>hP-;u 

• ^st^^-rsfcfcfe^ CPUI 1 CMLTW 

f§^tSTPCLK# (STPCLK#liyp-t>y+i-- A 
XI 2 (p©»ff^© 1 ^> : Miti) *ffl*fS«fe3fca: 

[0 0 8 2] C-l. ;U.^»Ma«5 0a : A 
X • 1r^^;l/^ttlgf!5 0 a(i, o-*;l/ • AX±©/^X 

• (AX-X7-7 0 ) LT> *#£©l 
/0^-h • 7FUX^\©7y-feX^ofc (1-ftb^ 
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t, gftomfti^ff 5 o b ^m-zwrn* & *> k. 

[0 0 8 3] o-ft;U • /<x 1 6tf P C I 

(Tftfc-Snvy KftfflTIII) ©MTU - KXtttf F 

±fctt, B4&tf0 5©&4fc:jjVf<fc54*'1'^:'7- 
f-+-h T^tiS U-F '^-(^^Xity-fV • 

fcSffl!LT*<. 10 
[0 0 8 4] U-F • jtd-^ik ; 

(1) EI4fc*T<fc5l£:» U-K«1M*;1>©S«!)0P 
C I ^07^ • IM^l/©!^^ 7FUX/r-* • 
^Xtt7FUX- 7x-Xfc<6!>, -{ri/x-^tt 7 
ttXtoMZS I/Otf-F • 7Fl/**38tiiL«ttT 
l^o C/BE# (3 : 0) li37>F'7z- 
Xtc&D, -<-'>x-^tt, U-F'tf^/l/WSC 
i:*itf;i&tl"0 0 1 0"b^jMHlL^TV^ o S 

"t<, FRAME #%7Zt47 (tbttu-fflg) 20 

(2) ^©PC I ^D>y^ •■9-^^;l/T% -fx2/x-£ 
ttF RAME#*>f >7^T-r7 (74^^10 
£17 0 -Tx>/x-^{± % iHA^r-f (Re a 
dy) tttttft*^ I RDY#£7^tV7 (74fr 

(3) #^T, 7KUVf-? • ^Xti7-^fii£ 
7x-XfcA£o Sfc, C/BE# (3:0) /W 
F • -f*-7)l • 7x-XfcA'7 >f-->x-*H:, I 
/0\/V7>Zty<fM&B5L*)>W YtiLW&nft'U b • 30 
*-7;WS£3MtHLiitt3o 4fc, /Wf -^*-7Vl/ 
{Ili77-trX5fci:4SI/0#-F • 7 FUXfcioT 

I/0#-F -7FUX£/WF ->r*-7Vl/ 

[0 0 8 5] 
Ml] 





mi <*--/m 


3F8h 


1 1 1 Ob 


3 F9h 


110 1b 


3 F Ah 


10 11b 


3 F Bh 


0 111b 


1 3 FCh 


1 1 1 Ob 


! 3 F Dh 


110 1b 


3 F Eh 


10 11b 


38Ch 


1 1 1 Ob 


3 B Dh 


110 1b 


3 B Eh 


10 11b 



[0 0 8 6] (4) bit, mttiZtlfc I/O* 50 
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-F-7FUX£#T, g#tf7*-feXftTfc5i:££ 
BSitSfcx DEVS EL#£7^tV7 (tftt)^D 

(5) #^T\ $-7vb&, gB^UrV (Read 
y) ttlRfcftSfc, TRDY#£77tV7 erfcfeS 
□-Ml) tcfSo c©fc*, 7FUX/r-*-^X 
ttffifcr-* • 7x-XfcAoT*5'7 *-7*y Ftt, 
Fjr£© I /OsK-F • 7 FUX©r-*£7 Fl/X/r 

(6) I RDY#RtfTRDY#*V>7^r 
^7 (74^/^1) KKSCfclCfcoT, ^X- 
W^l/tf»7tS. 4&\ £©U-F -IM^I/© 
18k CPUll (iDIft«CBB I OS) KftOttfe 
oT3vyF*58fT"r*7yy^0Bl 4tf r^x^x 
-*j £4"7 ^U7;l/$iiMRav^Wl/$E^ 

n^nofcfeor-^ • i^x^^w/ttiiu^x* 

ifeffcaWtfllAT^S I/0ayhD-72 3^ r*- 
y-vhj i:43 0 
[0 0 8 7] ZrL-b u£d-^ikJ 

(1) H5fc^-r,fc5K» 7^ F «1M *>!/©*«]© P 
C I i'n^ • *i'^;l/OfflHltt, 7FUX/T-* • 
^Xtt7FPX • 7i-Xt$D, >T-S/x-^tt, 7 
?-feXfti:4S I/0#-F •7FUX*2&tHL«ttT 
^§0 $ fcx C/B E# (3 : 0) (invyF • 7x- 
Xfc&<7 -<xia:-*{J % 7^h-^^l/fWc 

fc^tfcfttfir'oo 1 r'b^ssaLRtm^o * 

fc, >fx<>x-*tt % ^*-1M*>l/©§Bte£«8*-rs 
FRAME#*7*r-f7 CTfttoSa-tfSD 

(2) ^PCI^a7^-^^l/T\ -Yxi/x-2 
&FRAME#£^>7^7V7 CfftfcS/vftttt) 
tMfo $fc> -fx«>x-*(4, SBtfUr-f (Re a 
dy) I R DY #£7-77^7* (74to 

(3) #V>T\ 7 FUX/r-* • ^7.(ir-^ • 7x 
-X£A«7 ^x^x-^ti^L/c I / O F • 7 
FUX©r-**a&tHL«tt*. Sfc, C/BE# 

(3:0)li, ;Wh- -T*-7*;l/ • 7x-X£A!7 

/x^x-^(i, I/Ol/^X*ff>©#*ii*/M'Fffi 
g^t/W F • -f*-7;IHI*jaitfiLRttS. 4*5, 
,Ub ->T*-7*;Hi«7^-bX5fet4S l/03t?-F 

• 7Fuxt«toTtt*o, ±ai traurtST**. 

(4) ^—7>yF(ix 2SUJ?n^I/OsJ?-F • 7Fb 
X£*T, i»tf7*-bX5tT**{lk*ra»r*i:, 
DEVS EL#^7^r^7 (T4t»^o-^) tct 

(5) ^V>T\ ^—7>yF{±, gS^bxV (Read 
y) »&Si:, TRDY#^7^r^7 (74b^ 
o-mi) fcTSo S/c, ^-y-yFti, 7FUX/7 
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©I/0#-F • 7FU*fc»£&€yo 
(6) I RDY#RtfTRDY#aW7*r 

IM^MNSTrfSo 4*, <:©^F •IM'*/!/© 
IS, CPU 11 Ut)ft{*«fct4B I OS) lc%*)Rt> 
oTuvyVUmjtffVyVfflll 4tf r^->>x 
-*J fcfcD, Sfc, S/U7;KBai&tf/^U;HESI J E- 

**SWfcfll*.TVS I/OnyhD-72 3tf I"*- 
7yFj £&6 0 10 
[0 0 8 8] 04&tfEI5fcgVf<fc5fc:, n-^;l/-M' 
XI 6tfPC I/tt©^ 3 2lfyHB07KUX/ 
r-?-^x£gP^ nyFo-;lwSx©?%0~3 
t£>yF©C/BE (3TyK/^*^*-7;W #v 
FRAME*. IRDY (J-i/x-Z • #, 
TRDY F • 1^7V) RtfD E V S E L 

Oali, cn6&{IWSt£7?-7LT:fcntW:\ ffi 
H©I/0#-F • 7Fl^X'\©7*-feX • 20 
&f±Tf£C£tfT£6£</^IRT*&S 0 (IU PCI 

sntvs, ) 

[0 0 8 9] #&&S0!JT*15> #£© I /0#-F • 7 
FUX©HBI8» 1 : $"J7;HE&©r-* • #-K 

*©^tai3T6nfcI/0sl?-hT**. IBM 
PC/A TSftHTtt, 5>U 7;HB8©r-* • F 
fctt 3 F 8 (Xtt 2 F 8 h#tti, 3 E 8 hHitiJ, 

2 E 8 hSitfWfftjW *<DfflW/ffl&l/i?7>9 30 
fctt3 F 9 h#tt~3 F F h#i#> (Xlt 2 F 9 h#iti7^ 
S2FFh#i& 3E9h#i&7!>M3EFh#J&, 2F 
9 hS%7^M2 E F hSifiOVvfftfr) ^ ^ft^ftfiJ 

ibm pc/ATs«ttim /^wi/iBas 

©f-^ -^-htCti3BCh#% (Xtt3 7 8 h# 
±fe, 2 7 8 hSifiOVvfftfr) tf, W»/«llU^Xd' 
tCti3BD#%7!)S3BFh#ltt (X(±3 7 9h#t&P) 40 
S3 7 F hS%, 2 7 9 h#ifi7lS2 7 F h#i&©^f 

n>w a% ^n^tiSij^Tsnrv^o ->i)7;i/-#- 

F 2 4 ^/^ Wl/ • F 2 5 4 £©j§HI#- F ^ U 
Tr-^(BaS*fr5fct CgL< fii§ffiffl77U7->' 

/tf$ll^X*'\©7*-fc7 OJ-FRtf^ h©)R3? 

0 atfcft&ft£©I/0#-Mi:7*-feX'r5^X • 
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[0 0 9 0] 4*3, C© c fc , 5&#/t©I/0#-h'\© 

77*7 • iM^fctttfj-rsfcifr©^* • tf-f 7/M$ 
ffl»5 0a^A-F^x7@Bi:LT^fiRlil'T*a&S, 

[00 9 11 C-2. ttlj^lff&5 0h : ffih/Elfe«fc3 
5 0 btt, • 1M*;MftHi»5 0 a 
fr&CjfJHrtSfcJS&TSaC P U 1 1 ©^7*-v> 

PU1 l©ffF8*tlff*«filfi©^7*- , T>X) 

[0092] mms^c p u 1 1 vmmw&zt* 
^mmt. «t©» 

[0 0 9 3] 1 : lfg#-F©T-* • F^\©7^ 

C P U 1 1 ©7 ^ tV £ tV fcBWZR£?m%<D 1 o 
H\ iI{f#-F©r-* •#-F'\©7**X-+M'? 

(to a±«4L4frofctv^f« (ip 

iTrl) l7nx-W^Ml£Lft^^ 
(»&**Tr3) T'&So CCT't/^ilffi^-h 
£ tt, "5/ V 7>l • F 2 4 • h 2 5 © 

CfcTSSo IBM PC/ATIMT'tt, 1/0^ 
-h©3 F 8 (Xti2 F 8 hgi&, 3 E 8 h# 

*fi, 2 E 8 hftiftO^ftl^) Rt>*3 B C h#% (Xtt 
3 7 8 hSflfi. 2 7 8 h#i&©^fftjb\) h 2 

4, 2 5©r-^ • sK-hK»J3T6nT^*. 7-^ 
•^-F^\©7^-bX(i, a<i#-h*^Lfcr-^K 

[0 0 9 4] 2 : Iff F ©$iJSP/ttl • F'x© 
7^-tr7 

$/c, CPU1 l©7^r-fervt»»*fttft»* 
tt, HI^-F©»/miU^7^'\©7^-b7 l • +)• 

Iffifflm (T2) W±5Kfet4*»ofci:v^lHi (1 

- F fctt, '>U 7)V • F 2 4 ^7 • t°- F 2 
5©di:T*fe5o IBM PC/ATIJWiTtt, 1/ 
0#-F©3F9h#i&PjS3FFh#i& (X«2F9 
h§^71)M2 F F h#ife, 3 E 9 h #%7!jS 3 E F h S 
±E 2 F 9 h #%7!jM 2 E F h#«!©^"fn*0 
7;l/ • 4?- F 2 4 ©»/m g >> ; X^{cflJ^TP.n, 
$fc, I/OJ}?-F©3BDh#«il^S3BFh#lti 
(Xtt3 7 9 hS*7iS3 7 FhUffi, 2 7 9 hMP) 
S 2 7 F h#%©l/>1*n^) Urt/ • F 2 5 © 

w»/«« * fcffl s t 6 nr v ^ o iwip/«» u 

^t^bS (74^^®{I77U7— >3>©ei)NF) 
r-*ls2f»©»7»3I©IBIK»4-r« («JiS) = 
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[0095] TOI£&5 Qbna^ ; ttttfflgas 

5 0 btt, ±Etfe*»»*ftT r 1 ~T r 4*«MBt 

f;iii:ia^T, cpui i ©3fg£ft*§s*ffiK©/< 

7*-v>7*fiJ£T3cfc5t;:4oTV^„ Cl1T\ 1 
g&ftT r 3&tfT r 4 tt, /U • tf>T*;Wfta»5 0 
afr5©»ttfcJ:?T«Sn?tS (gffiS) o $fc> 3g 
&ftT r l&tfT r 2{COV>m • 
£P5 0 a<kDT r 3XliT r 4&4©jI£Q*§ltTfr 6 

iCfcfttf, T 1 = 1 s e c, T2 = 5se cSfitfSS 
[0 0 9 6] H6fC{±, tftt$|£ffi5 0 bfCfcSJpJ^rt 

[0 0 9 7] SffifLLtttBofctt, CPUii*iSii7 
P^SfiT^l^jt^Ti/^WrSD, [WW 

t5o tt»0k:*^Tif»*ftT r 1 3WWD*n*fc, 20 
[0 0 9 8] j&U Lj fljl <bfi. C PU 1 1 ©/V* 

[#fFH*©IEH] ©E©gg*ufc6£*tf r»*t-Kj 
£^1-3„ BMfrE-Ftt, CPU11©Xp--7p 

TRi^aeitfctt, 7-7 • 777>k • 30 

- • 7y h*£ftStf*v*gfi©{:i:T**. tt*ofc 

§ (±3) o i§{I*-h©r-7 • #-^©77^7 
• W^WTO^T l (= l s e c) «±I8£L4 

frofecttt, ->7fA i o oitT*-2mmm$$T*iz 

4<>S{f#-b24, 2 S\zmt^7^T^(^T^\t 

ats-rssissT'C pu i 1 ©^7*-v77*fgT 

S-SSCfctfRrafc©!?, 40 
IRTfeSo Sfc* ««lfc*^T*Bf*ftTr 3««tta 
StiSi:, ««0fcttffr*. iHI#-h©r-*-# 

-77rAl 0 0^r-^lto)M7x-XtcS§cii^.ttt 

■fSfcftfcttC PU 1 1 *7;b«»S-fr4tttUf454 
^©T\ /^7t- V>7ffiT^±-r«mi0(ctI5§ 

s-es, tit. ««ifc*^Ta»* 

ffT r 2*^ttj$nsi:, s&tttiii2ic»&T*. $ 

fc, mi 1 fcfel/vf, M7. • 7>M*W«5 5 0 afr5> 50 
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Aft©/** • ^-r^;wia^nrt> «i iku 

[0 0 9 9] 3M2_L^ffi2 fcti, C P U 1 1 ©ifift* 
^££{#±£tf3££tf^4tflT«&So CPUI 1 
©££ffikttftfctt, [£ffH!*©M ©«©f§*U£ 
ft;Ll£ rffih-t— FJ \mm%o ffcbE-Ftt* 7p 
>y^MiI|Hl£&6 0^g|!)fb?€T, CPUI 1 ^©A*) 
7 p >y 7^1Bf L£7 h v 7 • £ o <y 7 • FT&o 

2 (-5 s e c) W±«ftb4frofce:i:l4, 
h 2 4, 2 5KMt«7^r-f erwtt^<4^<:i:% 
Sift* 3 (M&4£f£ SlfPfflOKe-jlWit^tttty- 
Ftf4£ftTl^4V\) o S/c, CPUI l*£±ff±£ 
tffc&fcl^- F SUil&BflS ( l m s e 

egg) *g-r«^ ?«7i-x (««i) 

T^p."??4V^t - -7$s^7x-X (tt»0) fcAS4 
l\ tCtf, a^*ftT r 2*SSfc£lf C P U 1 1 ©Kj 

7 7 -b 7 • ^ 7 ;l/idltfJlt L fc i: v ^ c i: tt^ '77 
fA l 0 0*<7*-*R3S©fci&©*HIB»5t7x-XtA 

^7*-V^7nST*CPU 1 l^til$-b" ; 5^<s 

V^T, ^7 • ^7^tt!g|5 5 0 a^5»U • tf>f 
7 ;l/)WlfiJ ? tlT t , ^« 2 1 'J 7- 7t 5 /ctt Tfc 

So 

[0 10 0] «»W£»5 0b^cn6«f£©I/OJ!? 
- h tc 7 7 -bX(c £8 6 ©«t ^ fcttfcWfcfcff 9 

[0 10 1] 4*3, !6tStJ;55ililltl^ 
V^TBttt 5«HWSff5 0 b*VN-F7x7@SSi:L 

[0 10 2] C - 3 . 1 ^EfrgB 5 0c: {g^fg£gp 5 

0 c t± % Rff^F^IlT* S T P C L K #©D-//W • 

hU>y?tfSCi:fc«t^T, CPUll© 
ij{^7D 7 7^?li^ 7o- • 7ny7 -^-F^ 
mi"§/c46©t©T^5 0 
[0 10 3] CPUI l©iift 7 ny 7*1831 <Sfi 
tt, IffjH-h 2 4, 2 5©ffl»!lte*»7ftra«» 
4<Itx., fio7-> • 797>F • 7^A^7;b- • 
7v h**fb«*4V«T*«, m« 1 3 3MH z 
tcTigijTSC PUTfen^ 4^©l*5Wi8^© 

1 ©»{t7Dy7*H3l<c:i:^Tf 5o cCcii:^ 
XP-- 7p-v7 • ; &-Fti:felj-aCPU©^Stt^* 
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mnz- h©« 4 ft<D i xa 8 #©.i sTffi«tf t s c: 

CO 1 0 4] APMF5-r^tt, C P U 1 1 ©7^ F;l/ 
tf&tf&tivrsiu APM B I OSfca-A/tS (M 
ft) o #HS£$J© A P M B I 0 S (*, m%±® 5 0 
c£M-K»>x7afln?t3«fc3fcfcoTVV5. tftb 
"6, APM B I OSfi, g#tf3-;l/£ftfci:f t« 

msms o b*mi 1 t&tu*; mnsms o c * 

SiJfLLTC PU 1 1 ^n- ^D7^- t-Ffcf 
3 0 CdWIHH:, aflM?-h 2 4, 2 5 <D7 1 t 4 £t 10 
YfcV^3ftjS*^*tltf, C PU 1 1 ©^7*- V>7 

[0 10 5] D. CPUf-yyi KD/W--?^ 

©m- h •> x 7& v 7 h 7 x rmmmm u r t fc 0 

#31714, 07*#SSL*A^, i^fAl 0 0©i) 

[0 10 6] gHf77U7— >3 ygilF^^7i- 
Xj_07(a)tC&, lfl77U^r-^3y^i!)(p©'>X 20 
rAl 0 0©ttH%?Sk:ai»ftLT^LT^5o ftH 
t^f«k5K:, fflfltT^U^r— >3>fi»JIBBII4, WW 

©£7x-Xfc##3<:i;tfT*#3o 
[0 10 7] #JTOt7x-XT*l*, *-U-F, I R 
Q U^;k F I F Oft if 0*J»fl*jfiffl#- b 2 4 Xt4 

2 5©ffciJ$l^X*fC»tiM7£'7 ttl&U^X*fc7 
^■feX LTlfltf- h 2 4 Xtt 2 5 ©tfiOTft if© h 

7y^yayWTbn§„ <:©£*, c©7x-x$ 

WtfH4, W/m^^7^t|iJ^T5>tiTV>3 I/O 30 
#- h ($"J 7;HKMfc5tf 3 F 9 h#±ti2~3 F F h# 
ifc, 2F9h#ifi7^3l2FFh#±& 3E9h#%7il 

3 E F hmk 2 F 9 hSiftJiS 2 E F hW&Wi'tl 
frT*& 9, IwHKMft 6 if 3 B D h #%7!)M 3 B F 
h#ifc, 3 7 9 h#ift7l3l3 7 FhSJft, 2 7 9 h#tt!l 
Ty§i2 7 F hSiftOl^-f nft^feSo ) ^©7^-bXtf 

[0 10 8] r-^gJM7x-XT(i, *kj*t-*©A 40 
fflatf*HBi:fTbtU £©£«>, £©7x-X»» 
(4, iim*- F 2 4 Xt4 2 5 ©r-£ • h («> I) 7 
/Mtei£B:5ff3 F 8 h#J&, 2 F 8 h 3 E 8 h# 
Jfc, 2 E 8 h#%©V^-fn^TfeD, '<5WHraM*5 
{** 3 B C h 3 7 8 h 278h #ifi©V^'tl 

frT?»*. ) ^©7^-trx^^t^-rso 

[0 10 9] H7^Il7x-XT1i, ™^OTCg§^ 
LTfe^fc I R Q U^l/OKP^afll*- F 2 4 Xte 2 

5 ©missus if © F 7 > a ytMi&ftZo c © 

/c46s C©7x-XJ0!lffl*{4, M»/tt»U5>X*fcffl 50 
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!£T5nW5 I/Otf-h (S";7;HSaSft5tf3 F 
9 h#H!~3 F F h#%, 2 F 9 h ^kW 1 ]^. 2 F F h # 
% 3E9h#tfeftS3EFh#i& 2F9h#%7b3l 
2 E F h#%©VvfnfrT'&tK WHBJSfc&tf 3 
BDhS%7^M3B F h#iffi, 3 7 9 h §i&7bS 3 7 F 
hSi, 2 7 9 h#tte7'jM2 7 F h #Jfc©l>t* ftfrT*& 
§ 0 ) ^©7**XtfttttW^ISIi:£4TS. 

[o 1 1 o] J**, *%w#s©g«aijk:«fcntf, 

( 1 ) Iff*- F 2 4 XI* 2 5 ©r-* • F^\©7 
*-feX#Bfi@$IHT 1 (= 1 s e c) W±«4bfr*»o 
fcili:t4:>7TAl 0 0tfT-*tKj£7x-Xfca^<: 
i:^1" 0 

( 2 ) lfl#- F 2 4 Xtt 2 5 ©fflffl/tf «8 U^X ^ 
©7*-feX#Br£BtWT2 (=5 s e c) W±fg£Lft 
frofeCfcttS/XrA l 0 0*^7ffl9%Sf$*T^S 

to 

(3) MIS£7 x-XOTf £t^#ft »9 t-2$mM7 

[0 l 1 1] ft7x-Xfc:fett*CPl] 1 Lfflff&L H 
7 OOfctt, *7x-Xt*tt*«»PJ®»5 0 b©^J 

&ssk cm) *^LT^«, 
[oi 12] aft#-h2 4X1*2 stMa-rsv-fn 
© i /o*-htt>7^-fex^4^tt!im a©#- 

H2 4Xtt2 5©7^rYl?rYfct^»S^6J4, C 
PU1 \Z%£W±Z*t%ctm-£ti%o HOtcisb, 
WHW^gPSObtt, C P U 1 1 ©X F 7 7 • 707^ 

[0 113] «BH»£7x-Xt^At*i:, 
at*-F 2 4Xt*2 5©$iJ^I/^lUv ? 7^'\©77 
•tX • (fftfe^a^ftT r 4) » 

§ 0 c©«BH(tJtt % »J8Pffl©S^ J f>««5IS%$Rft< 

^frf afca&fctt, c pu i i (*'>ft< fctxp- • 7 

□ 7^ • t-FW±©^7*- 7>7T*g5i!ltft^tlt** 
ftf>ftV\ C©fci6, ^ffif"J^gP5 0 bt*, CPU1 1 
(DXo- • ^ay^fc^RTf StfXFyX- ^7*4 

So M8iB£7x-Xte, r-^lciM7x-X'\©^A 

[0114] T-nm7x-x\z.^xt^ 

Wm#-Y 2 4Xt±2 5©x-^ • *-h'\©77 
■feX • (tftfc^iW^feftT r 3) 

?§ft< (tftb^n^-rsc^fto ffla-rsfcfefc 

tt, C P U 1 1 t*aS*- FTT'7^ilLftttmfft 
64V\ c©fci&, ttfltfiMflS5 0bH:. CPU1 1© 

^7*--?yxi&Tzmitt5z.kzm*t%<<, m 
-F^e>?$ntf, c pu 1 1 ti^ifjiM^ftL^a 
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[0 1 15] #^T% 878137 x-XK&VrSi:* 
lff#-h2 4X&2 5i0f-^ • #-^©7**3 
• t^^WWlT l W±»4L4^fecfcK: * 
D, »*ftTr ltffg£fS 0 COJBffl^tt, I RQ 

is«A><om*$mm»%f7+& &rvh *> , c p u 

l l fi7;l/Stt*SiB©i&<, 7nD- ■^Dy^-i 
-FT*«fcl\, C©fci&, ^^MgP5 0b{i, CPU1 
1 ©X O- • ? O >y £ fcfFRTf 5 c k *Wr<$ S ^ < , 
ftflg 1 fcJStfS£t*o 10 
[0 116] #V^\ 87ffiif7x-X£&tfSi:> 1 
ffltf-h 2 4Xf±2 5©fiW#&U*X*'\©7*-te 
7s • 1M R9 T 2 W±»± Lftfrofc C fcfc 

«fe0» »^*ftT r 2AW5 0 £©ai«{±, Iffi 
#-F2 4Xti2 5©7*r*tfr-f £1/^*^5 
fi, CPUl l£^±#±$-escfctfff;fft3. d© 
/c46, mi*'J^SI55 0 bit, CPUl 1 ©X h >y7 • * 

p «y 7 *ttRjt s g *u§*-r s^ < , «n 2 tsyp 

tSo 

ro 1 1 71 CPU 1 l©7»7^tfx>f : B7(c)fc 20 
H\ SHSOffiLk, C PU 1 1 ©77r^l£'7V£#!l* 
LTV^o CPUl 1 ©7^rf£rY tt, X^r 
^a-7©#^fT?IJ' : P(C^^7^* , i#ftt?.^§*^ 

APMK7^^ttlt5<:i:(i:«j;oT^?tiS (hu 
ffi o RIHT?«, 1(17 71)^—7 a ViSm «J$tS 
^7x-X f-^fiS7i-X, ^7MS7x-X, 

PU7-YHVH1, 12, 13, 14, I 5ft^ffl?n 
rcZt*7fiLT^5o $fc, 07(d)tctt» ;:©i§£lc 
CPU©7^r^Hr^^tB$nfc^tc^T^ns 30 
C PU©^7- • -^l/->ay^ 

[0 118] CPU77F;H l&titf&ftrctZ, ft 
JKW^as 5 0b litfffi 2 tcfe 0 , CPUl 1 ©tl£{? it 
tfftRjSftT^*. LTcft^X, I l«ttWtfcAPM 
Yv^tVA, A PM B I OS*3-;l/-T5<:i:*^t 
S 0 f-LT, A PM BlOSti, *ny*{H»HIB6 
O^fSfjftltSCkfCcfcD, CPUl l£7h>v7-7 

[0 119] Sfe, CPU7^K;H 2*^m^n/ci: 40 

* , sob mm i tcft t) , c p u 1 1 ©^ 

So LfJoT, I 2*^aLfeAPMF7^tt, A 
PM B I OSfca-.rt/TSCfctf'etSo ^LT, A 
PM B I 0 S 14, £ o y ^fWllBS 6 0 ^jSKKkt* 

0. CPUl l£7o- • 7Py7 • t-FlCfSo £1 

&%t>\ *56Wfc«tntfCPU 1 1«d--^P7^ 
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[0 12 0]$fe, CPU7-CF;H 3&WiZtltt£ 

mi^ai55 0b{imi2tsD, cpui 1©^ 

7*- ■?>XffiTt5aM:StW*o LfctfoT, I 
3£tftfcHLfcAPMF5>l7<tf:APM BlOS^n- 
;UTSiI i:^Tf f , C P U 1 1 til^-FS^f 

So 

[0l2l]$fc, CPU7>TK;H i&MlZIMtb 
f > MlfiJ^SP 5 0b tttf fig 1 fc& 0> C P U 1 1 <D% 

So Lfctf^T, I 4*fcHiLfcAPM K7^^tt, A 
PM B I OSfca-^tSCfctfTtS. ^LT, A 

p m b i o s a, sob mmitt S C fc 

tc<fc9> CPU 1 l£7sO-- 7ny7 ■t-Ffc* 
So C©t£ S/Xri»tt*?Sifll7yU^-^3>*iB 
l&fpT'&Stf, *58WK *tltf C P U 1 1 §XD- • 7 
a <y * t -f S <: k T*# S> k ^ -5 tlfev>. 

[0 12 2] CPU7-T F;H 5*^tB.^tlfck t, 
fllW^SP 5 0 b ttttffi 2 fc* 0 , CPUl 1 ©^ff ± 
^fFRTSnTV^So Lfctf^T, I5*t&tBLfcAPM 
F7-r^fi, APM B I OS^n-;l/-rSili:^T-t 
S„ ^LT, A PM BlOSti, *a7^*0WlHl»6 
O^SiJfbtSdktCctv, CPU 1 l%7h>y7- 7 
o-y7 • ^-F^ctSo 

[0 12 3] E. jjjg 

«IB73«#3» t K^tt«9©*I J PfWI*l«Lfl SC kli 

a^-Hx^ttHk 7-F7o-b7-9-H©<t9^ ^» 

;l4egn$kH5tt5 C P U©^7- • v^-'7^ > h to 
^THSLT^S^, {te©»k©i^^ne>w^© 

J&Hfc«fc3«£ (^Rtf^t (I R) lfS©J:3^te 
^T*f S. 

[0124] g-rsic mmt^7%mx**mmm^ 
*awoiiii*pj»f"rsfc»ttt, ■stE«Lfci$fiF 

II*©IBH©fii^#K-r^$T-SSo 

[0125] ftfe, *wimiffeKa*nfci/03K- 

h • 7 F I R Q I^l/OTOrtStt, IBM P 
C/A TS/U-X©5IWI©aPPKa^< t»©T*SS 0 
[0 12 6] 

r-^Saa©fp^fi?7a-by9- (CPU) OUf^fl 
K^^fgTg L < fi^±f#± S ^S c i: lc J: o Tr^l* 

4 7©, «nfci«B«yi">^r^*ii«r8c 
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CO 1 2 7] *BHBU:«J:tUf, ^7- • 
LO^ CPU ©ttffli»tt*ft"Fe L < tt5S£#±S 

■est «nfci«ittyi'>^rA*!ift'r« 

[0 12 8] Sfe, *»W£«fcntf, C PU©gl»tft& 
T* C P U ©HftHSftfcffiTE L < tt^ffibS** C 

CO 1 2 9] *»WtJ:ntf, ilfttf-F (S"J 
7/i/-#-F J fv^Wl/-#-h) £)>LTffi©3fciL 
fcttKSI (ffi©PC) fc©M?T-**3£*fToT^SIHI 

<< 5 > C P U ©ftftJS8»*ffiTg L < (i^ff ± 
[HllHlli, *«HB©IS*lctt*n*/<-yt;I/ • 20 

aytfa-* (PC) lOOO^-F^x/M^L 
fc0T*&5 o 

[02] H2fi, *»*©*ilc#t«n* P C 1 001 

-etzmmzv 7 h 7 x 7©BJiw«iis*«i«wt^ l 

[03] 03ti, *^©£»K:flSft<&/<7- • 
->7> F L S I Ort»«jS*3*LfcBIT«6S. 

C0 4]04«, pc i/^±-e«4r*y-F 

^;l/©^f-r = yy • ?■ ■v-F£*Lfc0T*&5 o 

[05] 05{i, PC I/UlTR^-TS^h -1M 30 

^©^sy^'^-v-h^LfcH-efca, * 
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* [0 6 ] 0 6 ijsas 5 o b (ommmm. t 

[07] 07 lfi^-h^LTffl©lt§i:r-^ 
fctOS'XrA 1 0 O©«|-?£^Lfc0T'& 
§ 0 &>ommzlt, 07(a)»ilfl77'Uy-^3> 
SIl't>©#7x-X*jS*H* B7(b){i&7x-X£ 

*»*«!6WSaP5 0b©WSB« (tttt) 
0 7 (c)»iC P U©7^tV tr tV (flrSfrJUip ©W® 
*X*©#ft) SW^tfcH, 0 7(d) &0 7(c) tC/Ts-f 
CPU©7^rf er^cTTl^^T^nSCPU© 

^7*-v>x (Si^-F) **tm?&% 0 
C08] 08«, v*-*j*yv®m*ftmi 
fccpu^-y7i i o)mffifc%wmmc*Lrcm?h 

11- -CPU, 13-L2* 
■V-y^a, 1 4 -7* U 7^0^ 1 5-*-l':' ■ 
IK 1 1 7 -If 7 s * • 3>hP- 

7 S 18-VRAM, 1 9-«yia^7Vx7W (L 
CD), 20-7y-y^BBk 2 1 -m- F • r-fX* 
• F'7^7* (HDD), 2 2-->XfA^«, 2 3 - 
I/0a>hD-7, 2 4 ->U7;1/ • jK-K 2 5 - 
#-K 2 6 -7D>ytr- -rVX^oy 
. 2 7 -7a 7 If- • rVX^ . F 
2 8 F/v 7 7. oyh 

2 9 h\ 3 0-V7X, 
3 2"-7>7\ 3 3 

mm (osck 

/W-'7^>hLSI (PM_LS 
1 0 O-^-Vt/V • ai'tfa-* (PC) o 



hn-7 (FDC) 
7-T7* (FDD) , 
D—5 (KMC) , 

3 1 "*—T4* ' 3>hD-7, 

•••Xt!-#, 3 4 - ROM, 4 0 • 
5 0' 
I) . 
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